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HIS  is  now  the  Twelfth 
Treatife  ( mojlly  on  the 
SubjeCi  of  Numbers')  where¬ 
with  I  have  endeavoured  to 
be  of  fome  Service,  and  to  oblige  Man- 
bind  ;  to  whom  I  muji  acknowledge 
my  Gratitude  juflly  due  for  the  bind 
Acceptance  I  have  met  with  ;  near 
Forty -thoufand  having  been  fold  off. \ 
befides  fome  Thoufands  alfo  of  the  four 
Boobs  by  me  perufed  and  corrected. 
And  as  this  will  be  the  laft  that  /  in¬ 
tend  to  write ,  Jo  I  am  not  without 
Hopes  it  will  meet  with  the  like  Re¬ 
ception,  fo  many  of  the  Contents  being 
Copious  and  New,  as  well  as  F leaf  ant 
and  ‘Delightful,  handled  in  an  Eafy 

and 
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and  Familiar  Way ,  Intelligible  by  a 
mean  Capacity. 

But  tho  the  'Pub lick  in  general 
hath  favoured  me ,  yet  I  have  not  had 
the  Good-Fortune  to  find  fuch  Encou¬ 
ragement  from  thofe  who  jhould  (I 
think,  without  a  fond  Partiality  to 
Self )  have  Jhewed  fome  Regard  to  my 
Labours ,  which  have  chiefly  been  cal¬ 
culated  and  adapted  to  the  promoting 
the  Science  of  Evade  and  Commerce. 
But ,  alas  ■'  there  are  too  many  who  are 
fo  indolent  and  little  concern  d  about 
thofe  Matters  (which,  next  to  Religion 
itfelf  do  claim  our  greatejl  RefpeB) 
Humour  and  Pleafure  having  fo  much 
the  Afcendant ,  that  the  Author  of  a 
Play  or  whimfical  Novel  Jhall  fooner 
meet  with  the  Reward  of  confiderable 
Bufinefs ,  or  an  Employment  of  Profit, 
than  he  who  hath  fpent  more  than  half 
an  Age  of  Sixty-three  Tears  in  Studies 
which  tend  very  greatly  to  the  Know¬ 
ledge  and  Increafe  of  Trade  and  Mer¬ 
chandizing, 
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chandizing,  the  principal  Inflruments 
of  the  Nations  Grandeur  and  Riches. 
However,  as  it  is  our  ‘Duty,  Jo  is  it 
our  Wifdom  and  lnterejl,  to  be  fubmif- 
five  to  the  Jllotment  of  ! Providence . 
that  if  we  fall  Jhort  of  receiving  from 
Men  what  we  with  good  Reafon  pre¬ 
fume  we  deferve  3  we  may  be  fo  far 
rejigned,  as  not  impioujly  to  defire 
more  than  we  have. 


But  fnce  I  am  upon  this  Topic,  I 
hope  to  be  excufed,  if  /  relate  one  In¬ 
flame  of  Service  more  immediately  to 
the  Government  5  which  was  this  :  In 
the  Tear  1697,  I  compos’d  Tables  for 
the  Ufe  of  the  Collectors  and  Receivers 
of  the  Capitation  Tax  3  which  contain¬ 
ed  not  only  all  Duties  payable  by  the 
fever al  Clajfes  or  Degrees  of  Teople, 
but  alfo  the  precife  Weight,  in  the  old 
Clipt  Money,  that  would  anfwer  thofi 
cj Payments ,  all  in  fo  plain  a  Method, 
that  the  Collectors ,  both  in  the  City  and 
Country,  declared  they  did  not  know 
what  to  do  without  them  3  and  mine 

were 
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were  the  only  ‘Tables  for  that  necejfary 
Ufe  that  ‘were  made  publkk. 

As  to  this  Book ,  I  have  only  farther 
to  fay  in  general ,  That  it  contains  ma¬ 
ny  Things  more  than  the  Title  inti- 
mateth  5  and  I  doubt  not  but  will  every 
Way  anfwer  the  Expectation  of  a  judi¬ 
cious  and  impartial  Reader  :  and  for 
the  critical  Carper  Zoilus,  Pis  not  ne¬ 
cejfary  to  befpeak  his  Candour. 


Our  Globes  and  Maps ,  and  mop 
other  Injlruments,  only  having  Degrees^ 
we  are  forced  in  mojt  Cafes  to  guefs  at 
the  Minutes  :  And  therefore ,  as  the 
precife  Truth  in  them  is  not  very  ne¬ 
cejfary  5  fo  it  cannot  be  expeCied  that 
the  Minutes  Jhould  be  better  exhibited, 
fetting  afide  Trigonometrical  Calcula¬ 
tions ,  which  would  differ  from  the  Ufe 
of  Injlruments ,  in  the  very  Subjeti , 
and  of  the  Art’s  Denomination  5  one 
being  the  Ufe  of  Globes,  Maps,  &cc. 
and  the  other  plain  or  fphericat  Tri¬ 
gonometry. 
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SECT.  I. 


The  Defcription  and  Ufe  of  the 

Celestial  Globe. 

HE  Globe  is  every  way  round  ^ 
the  Ambits,  or  Circumferences, 
being  equal,  which  way  fbever 
you  take  them,  in  the  Middle 
of  the  Globe. 

II.  &be  Parts  of  the  Globe  are,  i.  <fhe  Ball 
or  Body  of  the  Globe  whereon  the  Circles  of  the 
Sphere  are  drawn5  and  the  Stars  are  painted  in 
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feveral  Conftellations.  2.  the  Axisy  which  is  ftp- 
pofed  to  extend  through  the  Middle  of  the 
Globe,  the  Ends  of  which  are  the  North  and 
South  Poles  of  the  World.  3.  the  brazen 
Meridian ,  which  encompafTeth  the  Ball,  and 
wherein  the  Poles  are  fixed,  and  which  doth 
reft  on  a  Pedeftal  under  the  Bail  $  which  Meri¬ 
dian  is  to  be  moved  fb  as  to  bring  the  Poles 
nearer  to,  or  farther  from,  the  Horizon.  4.  it  he 
Horizon  is,  as  it  were,  the  Frame  wherein  the 
Globe  is  fixed,  and  which  the  Meridian  crofles 
at  right  Angles  ;  of  which  more  below.  5.  the 
Quadrant  of  Altitude ,  which  is  90  Degrees, 
marked  out  upon  a  thin  Piece  of  Brafs,  that 
will  comply  fb  as  to  meafure  any  Diftance  on 
thjs  or  the  Terreftrial  Globe,  for  both  which 
due  Quadrant  of  Altitude  is  fufficient,  and  ?tis 
made  to  fcrew  on  the  Meridian,  and  upon  a 
Rivet  to  turn  round  any  way.  6.  the  Hour- 
Circle  y  which  is  divided  into  twice  twelve  Hours, 
for  Morning  and  Afternoon  :  It  is  fixed  fb  to 
the  Meridian,  that  the  Pole  is  its  Center  y  where¬ 
on  is  put,  7.  the  Index ,  fb  contrived  as  to 
turn  round  with  the  Ball,  and  yet  is  not  fb 
faft  but  that  it  may  be  turned  and  fet  to  any 
Hour.  It  is  put  upon  the  Pole,  or  End  of  the 
Axis  of  the  Globe. 

III.  the  Circles  defer ibed  on  the  Celefial  Globe 
are  thefe,  fix  Great,  and  four  Small  A  Great 

Circle 
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Ciicle  is  one  that  divideth  the  Globe  into  two 
equal  Parts  :  As5 

« r 

1.  The  Equmotfial,  which  extends  round  the 
Globe  in  the  middle  Way  between  the  two 
Poles  of  the  World,  and  ’tis  divided  into  36o 
equal  Parts,  beginning  at  the  Place  where  it  is 
interfered  by  the  Ecliptic,  and  by  one  of  the 
Colures.  From  this  Circle  the  Declination  of 
the  Sun  and  Stars  is  reckoned  in  the  Meridian 
Northward  and  Southward ;  and  alio  their  right 
Afcenfion  is  computed  upon  this  Circle  from 
the  firfl:  Point  of  Aries.  And  when  the  Sun 
comes  to  this  Circle  (which  it  does  twice  in  the 
Year,  about  the  ioth  of  March ,  and  12th  of 
September)  it  makes  equal  Days  and  Nights  : 
Whence  its  Name. 

2.  The  Meridian  here  molt  obfervable,  is 
that  of  Brafs,  wherein  the  Poles  are  fixed :  For 
there  are  fuppos'd  innumerable  Meridians ;  but 
the  Brazen  ^  one  is  of  chief  Ufe,  becaufe’  any 
Star  or  Sun  s  Place  can  be  brought  to  it,  and 
the  Altitudes,  Right  Afcenfion,  Declination, 
&e.  are  thereby  difcover’d.  It  is  divided  into 
4  Nineties,  or  4  times  90  Degrees ;  and  a  De* 
gree  mull  therefore  be  the  360th  Part  of  any 
Circle,  When  the  Sun  comes  to  the  Meridian 
of  any  Place,  it  is  there  12  of  the  Clock  at 
Noon  i  and  again  12,  or  Midnight,  12  Hours 
afterwards.  And  there  are  Meridians  drawn 
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through  every  30  Degrees  of  the  Equinoctial 
(or  1 2  in  all ;)  fo  that  1 5  Degrees  being  equal 
to  1  Hour,  30  are  2  Hours;  and  confequently 
the  1 2  Meridians,  each  2  Hours  of  the  Equi¬ 
noctial,  make  24  Hours.  And  in  that  Propor¬ 
tion  of  15  Degrees  of  Motion  being  1  Hour  of 
Time,  1  Degree  is  4  Minutes  of  Time. 

3.  tfhe  Ecliptic  Line  is  the  third  Great  Cir¬ 
cle.  It  is  divided  into  12  equal  Parts,  anfwer- 
ing  to  the  12  Signs  of  the  Zodiac,  and  each 
Sign  into  30°  (or  Degrees)  marked  thus : 


Aries ,  mark’d 

T 

Libra , 

S Taurus, 

P 

Scorpio , 

m. 

Gemini , 

XL 

Sagittarius , 

Cancer , 

© 

Capricorn , 

vs 

Leo , 

Aquarius , 

Virgo, 

vx. 

Pifces , 

K 

The  Circles  that 

divide  the  Ecliptic 

into  12 

equal  Parts  at  right  Angles,  are  Great  Circles, 
called  Circles  of  Longitude ;  becaufe  from  them 
to  the  firft  Point  of  Aries  is  reckoned  the  Lon¬ 
gitude  of  the  Stars :  as  the  Latitude  is  upon 
thole  Circles  (or  others  made  by  the  Quadrant 
of  Altitude)  from  the  Ecliptic  to  the  Star  and 
Pole  of  the  Ecliptic,  as  appears  hereafter. 

4.  L’he  Horizon ,  which  is  that  Circle  which 
divides  the  vifible  from  the  invifible  Parts  of 

the 
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the  Heavens.  It  is  the  Frame  of  the  Globe, 
whereon  are  fhewn  the  12  Signs,  painted  be¬ 
tween  the  Degrees  in  each  Sign.  Secondly 
You  have  the  Days  in  every  Month  anfwering 
to  thofe  Signs,  and  the  Letters  for  every  Day, 
by  Way  of  Calendar,  according  to  the  Julian 
(or  common)  Account  5  and  farther  outward 
are  the  like,  according  to  the  Roman,  or  New, 
or  Gregorian  Account ;  and  farther  outward  are 
the  32  Points  of  the  Com’pafs,  each  Point  be¬ 
ing  11  i  Degrees.  This  Circle,  or  Horizon,  is 
ufed  in  finding  the  Sun’s  Riling,  Amplitude, 
Azimuth,  &c.  as  in  the  following  Problems 
appears. 

5.  'the  Equinodial  Colure ,  which  is  a  great 
Circle  palling  through  the  Poles  of  the  World, 
and  cutting  the  Equinodial  at  right  Angles  in 
the  firft  Point  of  the  two  Equinodial  Signs 
Aries  and  Libra ;  whence,  and  toward  each 
Pole,  this  Circle  is  divided  into  four  ninety 
Degrees. 

6.  the  Solfiitial  Colure  is  another  great  Circle, 
palling  through  the  Poles  of  the  World,  and 
erodes  both  the  Equinodial  and  Ecliptic  at 
right  Angles,  in  the  firft  Points  of  Cancer  and 
Capricorn  ;  to  which  when  the  Sun  comes,  be¬ 
gins  Summer  and  Winter  ■  as  it  does  by  the 
other  Colure  diftinguilh  Spring  and  Autumn. 

B  3 
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7.  The  lejfer  Circles  are,  firft,  The  Tropic  of 
Cancer ,  the  Boundary  of  the  Sun’s  Courfe, 
and  2 30.  30'.  from  the  Equinoftial  North* 
ward.  As, 

8.  The  Tropic  of  Capricorn  Is  the  Boundary  of 
the  Sun’s  Courfe,  and  is  230.  30',  from  the 
Equinoctial  Southward. 

:  ,  '  •  "  i  A.'  T'  *.  \  ' 

9.  The  Artie  •  and, 

-  r  ■*  *  *  r 

10.  The  Antartic  Circles .  The  firft  230.  30', 
from  the  North  Pole,  and  the  fecond  as  much 
from  the  South  Pole  :  Of  which  more  in  the 

jD efeription  andUfe  of  the  Terr  eftrial  Globe. 

IV.  The  Points  to  be  obferved  are,  1.  The 
North  Pole;  2.  The  South  Pole  ;  each  90° 
from  the  EquinoCtial.  3.  The  Poles  of  the 
Ecliptic,  which  are  each  90  Degrees  from  it, 
and  230.  30'.  from  the  Poles  of  the  World. 
4.  The  Zenith  is  the  Point  dire&ly  over  your 
Head  wherefoever  you  be,  5.  The  Nadir,  or 
Point  under  your  Feet.  Thefe  are  the  Poles  of 
the  Horizon,  being  90  Degrees  from  it. 

■  -  •.  /  1  t  .  .■  a  ••  *  ^  v 

The  Pofitibns  of  the  Globe  are  3,  viz. 

-  #  [  )  f 

1,  Pire$5 
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A  •  '' 

1.  .Direct,  when  the  Poles  are  in  the  Ho¬ 
rizon  ;  as  it  is  to  thole  who  live  under  the  Equi¬ 
noctial. 

2.  Parallel  Sphere  is  when  the  Poles  are  in 
the  Zenith  and  Nadir,  and  the  Equinoctial  is 
coincident  with  the  Horizon  ;  as  it  is  to  thole 
that  live  under  the  Poles. 


3.  The  Oblique  Sphere  is  when  the  Poles  are 
elevated  or  deprelfed  fome  Number  of  Decrees 
between  the  Horizon  and  the  Zenith  or  Nadir, 
and  the  Equinodial  and  Parallels  of  Declina¬ 
tion  do  cut  the  Horizon  at  Oblique  Angles. 

> 

V 

The  Stars  put  on  the  Globe  are  to  be  known 
alfo,  by  the  Eye,  in  the  Heavens,  by  their 
Magnitudes  and  Declination,  or  Diftance  North 
or  South  from  the  Equinoctial,  or  from  the 
Pole.  The  Magnitudes  are  dillinguilhed  on  the 
Globe  thus :  Stars  of 


Magn.  Ray!, 

1  have  16 

2  71  10 

3  8 


Magn.  Ray;. 


4  have  6 

5  5 

6  3 


They  are  alfo  painted  in  feveral  Conftella- 
tions  (or  Figures  of  Men,  Women,  Birds, 
Beads,  Fifh,  &?r.)  The  Northern  Conftella- 
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tions,  or  thole  fo  near  the  North  Pole  as  to  be 
vifible  in  our  Horizon,  are, 

Ur  fa  Minor ,  with  the  Pole  Star  at  the  End  of 
his  Tail,  of  the  fecond  Magnitude, 

Ur  fa  Major ,  having  4  in  his  Body,  and  3  in 
his  Tail,  of  the  lecond  Magnitude. 

Cor  Caroli,  under  the  Tail  of  the  Great  Bear , 
1  of  the  fecond  Magnitude. 

And  there  are  more  having  Stars  of  Note5  viz. 

Cephas  (a  King  of  Ethiopia ,  Father  of  An¬ 
dromeda  j)  3  of  3d,  and  4  of  the  6th  Magn. 

Draco ,  (the  Dragon)  next  the  Little  Bear , 
7  of  the  3d. 

Bootes  is  the  next ;  6  of  3d,  and  1  of  the  xft. 

,  ,,  *  t  *  .  -  •  -  n'  *;  •  i  ■  '  ,  ■ 

Corona  Septent .  (or  North  Crown  j)  x  of  2d, 

and  5  of  4th. 

Lyra ,  the  Harp;  1  of  ift,  and  2  of  3d. 

Hercules ;  8  of  3d. 

Coma  Berenice ,  (the  Hair  o£  Ptolomy’s  Daugh¬ 
ter  ;)  x  of  3d,  and  10  leffer. 

Cygnus,  (the  Swan)  South  from  Draco  •  1  of 
1  ft,  x  of  2d,  and  6  of  3d. 

Cafiopea  ( Cephas's  Daughter)  and  her  Chair  - 
5  of  3d,  and  x  of  4th. 
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Perfeus ,  (Son  of  Jupiter ,  that  cut  off  Medu~ 
fa's  Head  0  1  of  2d,  and  6  of  3d. 

Andromeda ,  with  her.  Cham  ;  3  of  2d,  and 
3  of  3d* 

Auriga ,  and  his  GWf,  Hircits  •  1  of  ift,  and 

2  of  2d. 

Pegafus ,  (or  the  Flying-Horfe  of  Perfeus 

3  of  2d,  and  4  of  3d. 

r  ,r  ,  .  r-  .  .  *  .. 

Aquila,  (the  Eagle  voldnt)  South  from  Lyra ; 
1  of  2d,  and  5  of  the  3d. 

The  Dolphin ,  between  Pegafus  and  the  ifo- 
gte  5  3  of  3d* 

The  Triangle ,  Southward  from  Andromeda  $ 
Foot  ^  3  of  4th, 

fTfe  following  are  in  the  twelve  Signs. 

Aries ,  (the  between  his  Horns  5  1 

of  3d. 

Taurus,  (the  Bull)  his  Eye,  or  rather  his 
Forehead,  Aldeharan  ,  1  of  ift.  Alio  in 
the  Bull  are  the  Pleiades ,  or  7  Stars ;  1  of 
4th,  and  one  of  5th. 

Gemini ,  (the  'twins')  Caftor  and  Pollux  ;  3  of 
2d,  and  4  of  3d. 

Cancer ,  (the  Crahfifh  f)  1  of  3d,  and  2  of  4th. 

Leif, 
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...  jjo9  (the  Liotiy)  his  Heart  and  Tail  ,  a  of 
the  i  ft  j  alfo  2  of  the  2d, 

logo's  Spike  5  1  of  ift,  3  of  3d. 

Libra ,  (th zBallance^)  the  South- Wefter  ly  1 
of  the  1  ft  j  Morth-Eafterly  1  of  the  2d  $ 
and  the  Center  of  Gravity  in  the  Beam, 
(Zubenenefchemati  •)  1  of  the  2d. 

,  <■  v, '  .  ;  <  '  -  *  • 

Scorpio's  Heart ,  1  of  ift.  Near  his  Tail,  1 
of  the  2d,  and  2  of  the  3d. 

t  4  * -  w  '  v-r  " v  ’  ot  v-":  *  '  ■*  r > 

Sagittarius ,  (the  Bowman  f)  one  in  his  Left- 
Hand,  and  2  in  that  Arm,  of  3d. 

Capricornus ,  (the  Sea~Goat  f)  2  by  his  Horns, 
and  2  in  his  Tail,  of  3d. 

Aquarius ,  1  in  his  Left  Shoulder,  1  on  his 
Right  Thumb,  and  1  on  his  Right  Knee, 
of  the  3d. 

Pifies ,  7  of  the  5th  Magnitude. 

Fomabant ,  under  Aquarius  s  Water-pot,  and 
about  8 °,  when  on  the  Meridian,  above 
the  South  Horizon  3  1  of  the  ift. 

•  L  «  ... 

Cetusy  the  Whale  h  1  in  his  Mouth,  of  the 
2d  j  4  in  his  Head,  and  5  in  his  Body, 

of  the  3d  j  and  1  near  his  Belly  and  Tail, 
of  the  ad. 

* 


Orion  * 
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Orion  $  on  his  Left  Thigh,  i  of  the  ift  ;  i  on 
his  Right,  and  i  on  his  Left  Shoulder,  and 
3  in  the  Belt,  of  the  2d ;  2  in  his  Skirt, 
and  1  on  his  Left  Side,  of  the  3d. 

Lepus ,  (the  Hare  f)  4  on  his  Left  Side,  of 
the  3d  j  and  5  more  of  the  4th  and  5th. 

Cams  Major  (th t  Greater  Dog,  Syrius  i  on 
his  under  Jaw,  of  the  ill ;  1  on  his  Right 
Foot,  of  the  2d  ;  and  5  more,  of  the  3d. 

Canicula  (the  Little  Dog,  or  Procyon  f)  1  on 
his  Left  Thigh,  of  the  2d ;  and  1  in  his 
Neck,  of  the  3d.  .  • 

Hydra's  (Heart,  QAlphard  0  1  of  the  ift  3  and 
in  his  Body,  5  of  3d. 

Cor-vus  (the  Greedy  Cormorantj  near  Hydra  s 
Tail  ^  2  of  the  3d. 

Anti  nous  (or  the  Youth  of  Bithynia  in  Nato- 

\ 

liay  or  Lejfer  Afia  ;)  5  of  the  3d,  under 
Aquila. 

s  '  '  '  *  C-i~' 

'  •  p?  .r  *  x  ;•  4  •  7  i  1  ■ 

Thefe  make  40  Conftellations,  having  about 
850  Stars 

*  >  *  »  1  <r  ^ 

And  in  the  Southern  Part,  or  below  the  Ho¬ 
rizon,  there  are  the  Peacock ,  the  Centaur ,  Ca- 
rttelion ,  &c.  about  18  Conftellations  (invifible 
to  us)  having  about  500  Stars. 

So  much  for  the  Description. 

fhe 
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'The  Ufe  of  the  Celestial  Globe. 

>  v  ,  -*J  •  4  v  ;  :  <  •  .  £  •  >.  j  i  ,  i  '  I 

To  ReBify  the  Globe. 

«  .»  v  a  ■!  *■  i  *  v  ■  *•.,  i  t  i  •  ’  -.'••*  i  :  <  .  ,  •  i 

FI  X  the  Pole  of  the  World,  which  is  in 
the  Brafs  Meridian,  fo  many  Degrees 
above  the  Horizon,  as  is  the  Latitude  of  the 
Place,  and  fcrew  the  Quadrant  of  Altitude  in 
the  Zenith,  or  the  Complement  of  the  Lati¬ 
tude,  which  for  the  Lat.  of  .London,  51.32,  is 
38°.  28'. 

PROBLEM  I. 

S the  Day  of  the  Month  given  to  find,  the  Suns 
Place  in  the  Ecliptic. 

THIS  is  done  by  the  Table  delineated  on 
the  Frame  of  the  Globe,  or  Horizon  :  Finding 
there  the  Day  of  the  Month,  you  have  right 
again  ft  it  the  Sun’s  Place.  Thus, 

■"  * 

O  t 

January  1.  the  Sun’s  Place  is  21  46  vs 

.*  .  Z5* .  e  • 

April  1.  22  20  V 

May  28.  1 7  op  rr 

Nov.  4.  22  46  !il 

PRO-* 
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•  ,  -*  -  .  .-  •  v 

''  .  '  '  '  ’  *  •  t  •  f  ■  "  f  ■  ’  •'  '  f  • 

P  R  O  B.  IL 

The  Suns  Place  in  the  Ecliptic  given  to  find  the 

Day  of  the  Month. 

*  ,  ■  \  .  \  ,  '*  fj  '  ...  .  4 

LOOK  in  the  Divifions  next  the  Ball,  or 
fecond  from  it,  for  the  Sun’s  Place,  and  in  the 
third  divided  Circle  from  the  Ball  you  have  the 
Day  of  the  Month  according  to  our  Julian 
Account:  So 

S the  Sun  being  in  T*he  Day  of  the  Month  is 

o  f 

21  46  VS  Jan.  1. 

17  00  h  May  28,  &c. 

P  R  O  B.  III. 

*  *  * 

To  find  the  Suns  Right  Afcenfion  hy  having  the 
Day  of  the  Month  given . 

THE  Right  Afcenfion  of  the  Sun  is  an 
Arch  of  the  Equinoctial,  which  comes  to  the 
Meridian  with  the  Degree  and  Minute  of  the 
Suns  Place  in  the  Ecliptic,  reckon’d  from  the 
1  ft  Point  of  Aries . 

So  that  having  rectify 5d  the  Globe  as  above, 

find  the  Sun’s  Place  in  the  Ecliptic  3  as  by  Prob.  I. 

Then 
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Then  bring  the  Sun's  Place  to  the  Meridian,  and 
the  Degrees  then  cut  by  the  Meridian  in  the 
Equinoctial  from  the  firft  Point  of  Aries  ^  is  the 
Anfwer.  .  .  ]■ 

V-  «  «  vlvi  C.  \  •  \  ■  ;  ,  .■  •  •>  *  1  •  - 

Example. 

What  is  the  Right  Afcenfion  of  the  Suny  May  28  ? 

j,  -  1  L  *  ..  i  i.  l  A  }  /  s.  •  ,  4  v  Ji*  w  -  i 

V  . 

The  Suns  Place  found,  as  before,  is  17  De¬ 
grees  of  Gemini ,  which  bring  to  the  Meridian, 
and  there  will  then  be  from  the  firft  Point  of 
Aries  to  the  Meridian  in  the  Equinoctial  76  De* 
gfeCs,  equal  to  the  Anfwer.  In  like  manner, 

A  .  v*  ..  -J ‘  •  .•  '•  "  ...a.  s, .  '*  •  v 

Sun’s  Place.  Right  Afcenfion. 

o'  o  » 


fan.  1, 

21 

46 

of 

VS 

293 

10 

Apr.  1. 

22 

20 

T 

,  20 

40 

Nov.  4. 

22 

46 

ttl 

230 

3° 

Dec.  25. 

14 

So 

VS 

2S6 

00 

P  R 

O 

B. 

IV. 

Ho  find  the  Suns  Declination . 


THE  Day  of  the  Month  given,  find  the 
Sun's  Place  for  that  Day,  as  before,  then 
bring  it  to  the  Meridian,  and  the  Degrees 
there  between  the  Sun's  Place  and  the  Equi* 
noCtial  is  the  Declination  required.  Thus, 
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KS 


i  '  J 


Sun's  Place. 


Declination . 


0 

•  .r 

0 

. .  <  .  , ? 

Jan.  i. 

21 

46  vs 

21 

36  South, 

Apr.  i. 

22 

20  T 

8 

20  N9 

Nov.  4. 

22 

46 

18 

35  S.  ; 

Dec.  25* 

C\ 

14 

50  vs 

22 

e  >  , 

30  S.  - 

T  <* 

.  * 

LJ 

4  : 

P 

ROB. 

.  V. 

•  .  -  ■  V  « 

-  .  f  c.  f  ? 

So  find  the  Suns  Amplitude  any  Day. 

THE  Amplitude  is  an  Arch  of  the  Hori¬ 
zon,  contained  between  the  Sun’s  Place  in  the 
Ecliptic  and  the  Eaft  or  Weft  Points  of  the  Ho¬ 
rizon  :  So  bring  the  Sun’s  Place  to  the  Horizon^ 
and  you  fee  the  Anfwer.  So 


Sun's 

Place. 

From  the  Fajl. 

0 

1 

0 

/ 

Jan  1. 

21 

46  vs 

II 

s' 

37 

00  S. 

■-» 

Apr .  t. 

22 

20  T 

13 

30  N. 

Nov.  4. 

22 

46  u\ 

3i 

00  S. 

Dec.  25, 

14 

50  VS 

39 

50  S. 

P  R  O  B. 

VI. 

\ 

So  find  the  Oblique  Afcenfion  of  the  Sun  ; 

WHICH  is  an  Arch  of  the  Equinoctial, 
included  between  the  Eaft  Point  of  the  Horizon 
and  the  firft  Point  of  Aries ,  after  the  Sun’s 

Place 


t 


i 
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Place  in  the  Ecliptic  for  that  Day  is  brought  to 
the  Horizon  :  As  by  thefe  Examples. 


Sun's  Flace.  Oblique  Afcenfion ; 


©  ' 

0.  ^ 

Jan.  i. 

21  46  vs 

324  00 

Apr.  t. 

22  20  T 

0 

rh 

O 

M 

Nov.  4. 

22  46  ttl 

2ss  30 

Dec.  25. 

14  50  vs 

318  40 

*  •  •'  p., 

P  R  O  B.  VII. 

* 

Vo  find  the  Suns  Meridian  Altitude  any  Day. 

THIS 

is  an  Arch  of  the  Meridian  between 

the  Sun’s 

Place  and  the  Horizon.  As  for 

Example, 

*■» ;  '  ■  -  ■  • 

Sun's  Flace. 

0  f 

Merid.  Altitude. 

a  t 

Jan.  1. 

21  46  VS 

l6  30 

Apr.  1. 

22  20  T 

46  30 

Nov.  4. 

22  46  ni 

19  30 

Dec.  25. 

14  50  VS 

l6  OO 

P  R  O  B.  VIII. 

%o  find  the  ’time  of  the  Suns  Kifing  or  Setting 

any  Bay . 

PUT  the  Sun5s  Place  in  the  Ecliptic  to  the 
Meridian,  then  fet  the  Index  of  the  Hour-Circle 


to 
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to  the  upper  12  •  then  turn  the  Sun’s  Place  to 
the  Pa  ft  Part  of  the  Horizon  ;  and  then  the 
Index  will  cut  the  Time  of  the  Sun’s  Rifing  in 
the  laid  Hour-Circle. 


/ 

Example, 

A  -■  . 

•  ■'  • 

Sun’s  Place. 

Sun 

rifeth. 

Jan.  1. 

0  ' 

h. 

P 

21  46  VS 

08 

00 

Apr.  1. 

22  20  T 

21 

Nov.  4. 

22  46  HI 

07 

40 

Lee.  25. 

14  50  VS 

08 

02 

Note,  That  having  the  Time  of  the  Sun’s 
Rifing,  you  have  alfo  the  Time  of  the 
Sun’s  Setting,  by  deducing  from  12  :  And 
the  Length  of  the  Day  is  double  the  Time 
at  which  the  Sun  fets ;  and  the  Length  of 
the  Night  is  double  the  Time  of  Sun- 
rifing.  Thus, 
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Sun  rifes. 

Sun  fits. 

Length  of 
Day. 

Length  of 
Night. 

h.  9 

hi  * 

h. 

h. 

Jan.  1.  8— oq 

4—06 

08 — 00 

l6 - OO 

Apr .  i.  5—2 1 

6—39 

13—18 

c* 

-r 

l 

0 

M 

Nov.  4.  7 — 40 

4 — 20 

O 

rt* 

1 

00 

O 

M 

V* 

! 

O 

Dec, 25.  8 — 02 

1 

00 

O 

1 

©\ 

1 6 — 04 

PROS, 

IX. 

jfo  find  the  T, me 

of  Day- Break,  and 

End  of 

ifwy-light.  sfhis  is  when  the  Sun  is  eighteen 
Degrees  below  the  Horizon ,  before  its  Kifing , 
and  after  its  Setting . 

RECTIFY  the  Globe  as  to  Latitude,  and 
the  Quadrant  of  Altitude  fcrew’d  in  the  Zenith ; 
then  (for  Day-Break)  firft  find  the  Sun’s  Place 
in  the  Ecliptic,  and  bring  that  to  the  Meridian, 
and  the  Hour  Index  to  12 ;  then  bring  the  De¬ 
gree  of  the  oppofite  Sine  to  the  Meridian,  and 
move  the  Ball  and  Quadrant  of  Altitude  on  the 
W eft  Side  of  the  Meridian,  till  the  Degree  of 
the  oppofite  Sine  fall  juft  under  18  Degrees  of 
the  Quadrant  of  Altitude  ,  then  the  Index  will 
cut  the  Time  of  Day -break  in  the  Hour- 
Circle. 


1? 
A  < 


And 
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And  for  the  End  of  Twylight  for  the  Light 
of  the  Sun  after  its  Setting)  dedud  the  Time  of 
Day-break  from  12  Hours,  Thus, 

,•  X  '  J  ^  \  ^  '  £  S  'k  *> 

Surfs  Place. 


Jan.  I.  21 — 46  VS 
Apr.  1.  22 — 20  T 

Nov.  4,  22 — 46  r?i 

25.  14—50  VS 


Aries , 
'Taurus 
Gemini , 
Cancer 5 
Leo, 
Virgoy 


Day  breaks.  Tvpyl,  ends. 

h.  *  h.  ° 

5 — 40  6 — 20 

3—09  8—51 

5 — 38  6—22 

5 — 48  6—12 

Signs  are  thus : 

Libra 9 
Scorpio 5 
Sagittarius 9 
Capricorn , 
Aquarius 9 
Pifces, 


Note9  The  oppofite 


C  2 


PROB. 
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P  R  O  B.  X. 

.  •  .  *  1  '  '  '  "  '  '  V,  • 

To  find  the  Suns  Altitude  at  any  i Time  of  the 
Day ,  the  Surfs  Place  and  Time  of  Day 
given . 

;t  *  .*  i  O 

H  A V I N  G  brought  the  Sun’s  Place  in  the 
Ecliptic  to  the  Meridian,  and  put  the  Hour  to 
12  a-Clock  $  turn  the  Globe  till  the  Hour’s  In¬ 
dex  points  to  the  Hour  of  the  Day  given  ;  then 
lay  the  Quadrant  of  Altitude  on  the  Sun’s  Place, 
and  it  will  cut  the  Altitude. 


t . 


Example. 


;■ 1  -  x 

V  * 


What  is 

the 

Altitude 

of  the 

Sun  on  the  Days  and 

Hour. 

k  .  ;  ^ 

s  following  ? 

Sun 

:  v  .  v... 

V  Vlace. 

Time 

of  Day. 

Alt.  fought. 

0 

v_  5  -  ■  .A 

t 

h. 

$ 

0  I 

Jan .  i. 

2I~ 

-46-  vs 

02— 

■*30  p.  m. 

O9  —  30 

Apr .  i. 

22- 

—20  T 

04- 

-30  p.  m. 

21—00 

Nov.  4. 

22- 

~4  6  tj\ 

09- 

-30  a.  m. 

12—30 

Dec.  25. 

14- 

-50  vs 

10— 

•30  a.  m. 

13—00 

P  R  O  B 
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P  R  O  B.  XI. 

2c»  jforf  Azimuth  (or  what  Point 

of  the  Compafs  it  Jhines  from)  at  any  Al¬ 
titude . 

TURN  the  Globe  to  the  Weftward  if  Af¬ 
ternoon,  or  to  the  Eafhvard  if  Morning,  till 
the  Sun’s  Place  lies  juft  under  the  Sun’s  Alti¬ 
tude  on  the  Quadrant  of  Altitude,  which  will 
then  cut  the  Azimuth  in  the  Horizon. 


Sun's 

Place. 

Altitude . 

Azimuth  fro?n  South f 

o 

1 

0  * 

0  f 

21- 

-46  VS 

09* — 30  p.m. 

34 — 30  S.W  .byS.near 

22“ 

-20  T 

21 — oop.m. 

76—00  W.  by  S. 

22— 

-46  "l 

to — 30  a.m. 

36—30  S.E.  byS  near 

14- 

-50  vs 

13— oca. m. 

2 1  —2  0  S.  S.  E. 

FRO  Bj 

XII. 

ffo  find  the  Hour  of  the  Day ,  having  the  Sun's 
Place  and  Altitude  given , 


BRING  the  Sun’s  Place  to  the  Meridian 
and  put  the  Index  of  the  Hour-Circle  to  iz  ~ 
then  turn  the  Globe  (Eaftward  if  before  Noon, 
or  Weftward  if  after)  till  the  Altitude  on  the 

C  3  Quadrant 
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Quadrant  meet,  and  fall  on  the  ."Sun’s  Place  ; 
when  the  Index  will  point  to  the  Hour  in  the 
Circle  upon  the  Pole.  Thus, 


Sun's  Place. 


21—46  VS 
22" — 20  Y 
14—50  vs 


Altitude .  Hour  of  the  Bay. 

o  ' 

09—30  p.  m.  02—30 

21— oop.m.  04 — -30 

13— o©  a.  m.  io— 30 


P  R  O  B.  XIII. 

cfo  find  the  Length  of  the  longefl  Day.  in 

any  Latitude . 


R  E  C  T I E  Y  the  Globe  to  the  Latitude, 
fuppofe  51.32  ;  Secondly,  Bring  the  Solftitial 
Colure  to  the  Meridian  j  Thirdly,  Put  the 
Hour-Index  to  12  3  Fourthly,  Bring  the  Inter- 
ieftion  of  the  Colure,  with  the  Tropic  of 
Cancer ,  to  the  Horizon  ;  and  then  the  Index 
will  cut  8**  if  which  doubled  is  1 6 /;‘  30'  = 
the  longeil  Day.  And  the  like  by  the  Tropic 
of  Capricorn  gives  j-f  h° ;  which  doubled,  gives 
7  ~  h- ,  the  fhorteil  Day. 
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So  alfo  in  the  Latitude  of  40°,  of  30°,  or 
20°,  the  longeft  and  Jhorteft  Days  are  as  follow : 


The  longefi 
Day  it 

The  Jhorteft 
Day  is 

0 

h.  ' 

h.  • 

40 

15—00 

09—30 

30 

14 — 16 

O 

1 

Oo 

0 

20 

13—30 

11 — 00 

P  R  O  B. 

XIV, 

To  find  the  Difference  in  Trine  contained  in  the 
fame  Number  of  Days  in  different  Parts  of  the 
Tear . 

FIND  the  Suns  Place,  and  then  tlie  right 
Afcenfion,  and  take  their  firft  and  fecond  Dif¬ 
ferences  ;  and  the  laft  converted  into  Time, 
gives  the  Anfwer. 

Note 5  15  Degrees  is  1  Hour,  and  1  De¬ 
gree  ass  4  Min, 


Ex  A  M  PL  S 
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E  X  A  M  P  L  E. 


Sun's  Vines. 

Right  Afc. 

Difference. 

Diff.ofDiff. 

0  t 

0  1 

0  * 

June  1.  21  — og  FI 
Jyfyi.  1 9  ~  g  f 

080— 4L  \ 

1 1 1— 00 J 

;  50~ir  ] 

0  f 

»  1— y,  or  4-*.  in 
.  f  (time. 

Jan.  1.  21—46  VS 
* 

31.  22—  gj'SS 

■fl 

293 — 00  i 
324 — 20  2 

;  3^0  j 

E 

X  A  M  P 

L  E  II. 

Sun's  Vince. 

Right  Affc. 

Difference. 

DifofDif 

0  f 

0  ' 

0 

Mar.  i.  2i — 40  X  gp— 00 
21.  11— go  T  10 — go 


Dt’f.  1.  20—12  7'  259  — 20 

1  21.  10—yoVS  281—30 


iS— go 


22—10 


g— 40,  ir 

( 'time  props. 


Now  the  Reafbn  of  the  Difference  is  this : 
Suppoie  another  Sun  at  no  Degrees  of  the 
Equinoctial  to  commence  its  diurnal  Rota¬ 
tion  from  the  fame  Meridian  at  the  fame 

\ 

Moment  that  our  Sun  doth g  that  Sun,  or 
Mark  in  the  Equinoctial,  will  pals  round  to 
the  fame  Point  again  in  twenty-four  Hours  : 
But  the  Sun  itfelf  will  return  fometimes 
later  to  that  fame  Meridian ,  and  confe- 

quently 


A  Mathematical  Manual.  25 

quently  will  make  a  longer  Day  than  the  true 
Day  of  twenty-four  Hours,  made  by  the  Equi¬ 
noctial,  which  is  called  the  Civil  Day,  as  that 
made  by  the  Sun  from  fome  Meridian  to  that 
Meridian  again,  is  called  the  Natural  Day. 

,  t  .  k  *  ’  » 

And  this  Difference  between  the  Sun’s  Day 
and  EquinoCtial  Day  is  caufed  by  the  Obliqui¬ 
ty  of  the  Sun’s  Orbit ;  the  Sun’s  apparent  Mo¬ 
tion  being  flower  when  in  his  Apog&um^  than  in 
his  Perigceuni . 

P  R  O  B.  XV. 

cio  find  the  Latitude  of  any  Star . 

THIS  is  the  Arch  of  a  great  Circle  which 
pafteth  through  the  Poles  of  the  Ecliptic,  and 
the  Body  of  the  Star,  contained  between  the 
Ecliptic  Line  and  the  Center  of  the  Star. 

So  to  find  the  Latitude  of  Lyra  s  bring  the 
Pole  of  the  Ecliptic,  which  is  next  the  Star,  to 
the  Meridian,  and  {crew  the  Quadrant  of  Alti¬ 
tude  juft  over  it ,  whence  laying  it  over  the 
Star  to  the  Ecliptic,  the  Diftance  from  the  Star 
to  the  Ecliptic  is  6i°  20  the  Latitude. 
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■*  . 

To  find  the  Longitude  of  a  Star. 

THIS  is  that  Part  of  the  Ecliptic  which  is 
contained  between  the  firft  Point  of  Aries  and 
the  Circle  of  Longitude  which  paffeth  from  the 
Pole  of  the  Ecliptic  through  the  Center  of  the 
Star,  and  crofleth  the  Ecliptic.  So  to  find  the 
Longitude  of  Lyra  (the  Harp)  the  Quadrant 
of  Altitude  placed  over  the  Pole  of  the  Ecliptic 
to  extend  over  the  Star,  will  cut  the  Ecliptic  in 
io°  of  Capricorn ,  which  is  280°  from  the  firft 
Point  of  Aries  =  to  the  Longitude  requir'd* 

P  R  O  B.  XVI L 

To  find  the  Right  Afcenfion  of  a  Star . 

BRING  the  Star  to  the  Meridian,  and 
that  Circle  will  cut  the  EquinodUal  in  the  right 
Afcenfion,  or  Diftance  from  the  firft  Point 

of  Aries . 
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PROB,  XVIII. 

tfo  find  the  Declination  of  a  Star, 

THIS  is  done  by  bringing  the  Star  to  the 
Meridian,  and  then  the  Degrees  in  that  Circle 
between  the  Star  and  the  Equino&ial,  is  the  De¬ 
clination  North  or  South. 


Examples  of  the  four  lafi  Problems  follow. 


STARS.  Lat. 

Longit. 

Right  Afc. 

DecL  Mag . 

o  • 

0  • 

0  9 

* 

0  • 

Lyra,  61 

280  00 

276  40 

38  00  N.  i 

Ar  tiaras,  3* 

200  00 

23  00 

20  40  1 

North  Crown,  43  iy 

217  40 

230  00 

27  00  z 

s  Pinion,  ?l8 
or  Marchao  j 

349  45' 

342  00 

13  20  2 

The  Tip  of  the?  20 

Wing,  5 

4  42 

357  40 

13  12  2 

Antinoas' s  Bread,  2100 

296  30 

*93  4? 

00  00  3 

Capella,  z 2  1  y 

73  00 

74  00 

45*  3°  1 

Cygnus,  near  the  ? 

'Neck,  5>3  45- 

318  00 

; 

302  00 

36  30  1 

Her rules’ s  Left  ? 
Shoulder,  3  ^ 

*34  3° 

241  4y 

>9  3°  3 

■2 Vote,  Sometimes 

it  happeneth  that  the  Stars 

are  oppofite  to  the  Pole  of  the  Ecliptic, 
fo  that  you  cannot  take  the  Latitude  or 

Longitude 
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Longitude  with  the  Quadrant  of  Altitude, 
as  being  hinder’d  by  the  Pole  of  the 
World.  In  this  Cafe  you  may  meafure 
with  a  Thread  from  the  Pole  of  the  Eclip¬ 
tic  j  and  in  Caiie  of  Latitude,  meafure  the 
1  bread  on  the  Quadrant  of  Altitude. 

PROB,  XIX. 

V 

•  •  ‘  t  y  -  try, 

find  the  tfime  when  any  Star  comes  to  the 
Meridian  Qor  Cuhninateth.') 

FIRST,  find  the  Sun’s  Place  for  the  Day 
given  j  Secondly,  Bring  the  Sun’s  Place  in  the 
Ecliptic  to  the  Meridian ;  Thirdly,  Put  the 
Hour-Index  to  the  upper  12  ;  Fourthly,  Turn 
tne  Globe  about  till  the  Star  is  under  the  Meri¬ 
dian  *  and  then  the  Index  will  point  at  the 
Time  required. 

^  Thus  for  the  Bulfs-Eye  will  Culminate 
fan.  1.  8'*  50.  p.  m.  So  Syrius  will  be  South 

^°'v° 4*  at  $’•  paft  3  the  Morn,  and  Virgins - 

Spi ke0  yip ril  1.  11  h‘  5  f 
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>  T  rV 

,v/'V.  X  A 

♦ 

To  find  the  Semi-diurnal  Arch  of  any  Star  , 

.  \  ■  .  ?t  \  {,V;£  ;  iV  .v-V.(;  . 

WHICH  is  the  Difference  in  Time  be¬ 
tween  its  Rifing  or  Setting,  and  its  being  on  the 
Meridian ;  For  which,  bring  the  Star  to  the 
Meridian  ;  Secondly,  The  Hour-Index  to  12 , 
Thirdly,  Turn  the  Globe  till  the  Star  come  to 
the  Horizon  ,  and  then  -  the  Hour-Index  will 
Ihew  the  Anfwer  :•  As  in  the  Examples  fol¬ 
lowing, 

\  i  9 

«  *  ;  v  1  '  .. 
i  GC  ’  C '01  X  I  t  fyj  r. 

;  P  R  O  B.  XXI.; 

{  »  J  f  * 

t  :■}  *  (S  t  (>  i  , 

"  \  * 

To  find  the  Time  of  the  Rifing  of  any  Star , 

YOU  have  nothing  to  do  but  fubtracl  the 
Semi-diurnal  Arch  from  the  Time  that  the  Star 
is  South, 

i ^  .  ;  i  ?  ‘  •  j  :  r  4  >  ...  *  +  -  . 

P  R  O  B.  XXII. 

To  find  the  Time  that  any  Star  fetteth , 

ADD  the  Semi-diurnal  Arch  to  the  Time  it 
is  South,  and  the  Sum  is  the  Anfwer, 


Examples 
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Examples  of  thefe  four  laft  Problems  take 

as  follow. 


Tor  Dec.  iy. 

Semi¬ 

diurn. 

Arch. 

Bifing. 

■  .1  \  -V 

Southing. 

Setting ,  or 

Bole. 

I 

JS 

Near  and  un-  \ 

m"7 

{  y 

h. 

dertheMouth  ! 

>  s  50 

7  10p.m. 

1  00  m. 

6  yo  m,. 

3 

of  Hydra  ' 

Hydra's  Heart 

i 

5*  3° 

8  4.5- 

*  x5* 

7  45* 

1 

Zion's  Heart 

7  if 

7  35* 

2  yo 

10  CVf 

1 

Zion's  Tail 

7  3° 

9  00 

4  3° 

12  OO 

i 

Charles'  sheart 

12  00 

5*  35“ 

5*  35* 

T  3fP-m- 

2 

XJrfa  Major , 
the  End  of 

>12  00 

6  34 

<5  34 

6  34 

>•  ^ 

2 

his  Tail 
Arfiurus,  skirt 

^  8  00 

II  OO 

7  00 

0  0 

GO  O 

1 

or  Bootes 
North.  Crown 

s 

8  48 

II  32 

8  20 

2 

Bull's-Eye 

7  25* 

I  yy 

9  20  j p.m. 

4  45-  m. 

i 

Goat ,  Capella 

12  00 

10  00  m. 

10  00 

10  00 

1 

Harp ,  Zyra 

11  ly 

12  08 

11  23  .w. 

10  38  p.m. 

X 

Orion's  left  Til, 

5*  lS 

4  4 y  p.m. 

10  00 p.m 

3  lSm- 

1 

Bollux  Neck 

9  00 

3  2 5“ 

12  2JW. 

9  2 5“ 

2 

Note ?  Where  p.  m.  (. Afternoon^ )  or  m .  (Morn¬ 
ing)  are  not  put  down,  they  are  the  fame 
with  the  laft  above. 

Note,  2 dly,  That  there  is  another  Way  of  find¬ 
ing  the  Southing  of  the  Stars,  i.  e.  fubtradt 
the  Right  Afcenfion  of  the  Sun  from  the 
Right  Afcenfion  of  the  Star  (adding  360°. 
if  there  be  a  Neceflity)  and  the  Remainder 
converted  into  Time,  fhews  the  Star’s 
Southing 

E  yT a  m- 
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When  will  Ar&urus  come  to  the  Meridian ,  or 
South ,  25^  D^y  of  December  ? 


Right  Alcenfion? 
of  Arffurus  $ 

To  which  add 


o  h,  / 

213,  or  —  14 — 12 

360,  or  ——  24 — 00 


Sum  38 — 12 

The  Right  Afcenfion  of  the  7 

Sun  deduft  =  - -  J  I9_ ia 


The  Remainder  is  -  ™  19  —*00 

Out  of  which  take  12,  and  the  Remainder  is 
equal  to  7  a-Clock  ;  as  in  the  Table  laft  above, 
which  is  the  Anfwer.  And  fo  of  any  other 
Star’s  Southing. 


PROS.  XXIIL 


Sto  find  the  Difiance  of  two  Stars . 


TAKE  the  Quadrant  of  Altitude,  and 
with  that  meafure  the  Diftance  j  and  if  it  ex¬ 
ceeds  90  Degrees,  meafure  the  reft  by  the  Qua¬ 
drant  of  Altitude,  or  the  Degrees  of  any  great 

Circle, 
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Circle,  as  the  Equino&ial,  from  the  firft  Point 
of  Aries . 

Example. 

t  ,  .  v  .  t> 

t‘\  V  -  ...  ■  ■  J  ■  • 

.  •  '  '•  <  ■  •  .  •<  , 

Thus  between  the  Harp  and  ArBurus  is 
570.  40 and  between  the  Virgin  s  Spike  and 
Aldeharan  (or  Bull's  Eye')  is  =  133  Degrees. 

«  .ft  .  ».  u-,y  ..  »■ 

?  "******  ‘  5:  ■■■ 

P  R  O  B.  XXIV. 

S fo  find  what  Day  of  the  Tear  any  Star  will  he 
upon  the  South  Part  of  the  Meridian  at  12 
a-Clock  at  Night . 

BRING  the  Star  to  the  Meridian  ;  then 
fee  what  Degree  of  a  Sign  is  cut  by  the  Me¬ 
ridian  in  the  Ecliptic  ;  Thirdly,  Look  in  the 
Horizon  what  Day  of  the  Month  ftands  againft 
that  Degree  of  that  Sign :  Which  is  the 
Anfwer.  Thus, 
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Place  in  the  South  at  \%  , 

Ecliptic.  at  night. 

The  bright  Star  unO 


der  Ur/a  Minor  s  / 

>I7 

20 

m. 

0#.  300 

2 

Neck, 

Hercules's  Head  (/Has  - 

» 

Algiethi  Arace )  1 

30 

Aou  25. 

3 

Draco ,  near  his  Eye, 

26 

40 

Dec .  7. 

3 

Bootes  Left  Shoulder, 

> 

C  Ceginus')  ~ — —  < 

f  8 

00 

0#.  20. 

3 

Lions  Back,  — — — 

13 

00 

26. 

2 

Auriga's  Right  Shoul-  - 

► 

• 

der,  -  < 

;25 

GO 

JX 

?«»•  5. 

2 

Perfeus's  Right  Side  ^ 

\ 

0 

27. 

C Algenib )  -  ^ 

GO 

2 

Whales  Mouth, 

13 

30  ts 

23, 

Andromeda's  Head, 

28 

GO  K 

iWkn  7. 

Cephas's  Right  Shoul-- 
der  {Aider ah')  1 

[16 

30 

7^.  25. 

Andromeda' s  Chain  - 
End,  — 1 - - - '  - 

E  9 

30  K 

17. 

Brighteft  in  Com a  Be - ; 
renices ,  — — — .  i 

E 3 

30 

Sept.  1 6. 

2 

z 

3 

3 

3 
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PROB,  XXV. 

go  find  the  Amplitude  of  any  Star  5 

WHICH  is  the  Number  of  Degrees  in  the 
Horizon  that  a  Star  rifeth  or  fets  from  the  Eaft 
or  Weft  Points  towards  the  North  or  South  : 
Bring  the  Star  to  the  Horizon,  and  it  will  fliew 
the  Anfwer. 

Thus  Fomahant  rifes  58°.  from  the  Eaft 
Southward,  and  fets  58°,  from  the  Weft  South¬ 
ward, 

P  R  O  B.  XXV L 

Sto  find  how  long  any  Star  Jhines  above 

the  Horizon . 

BRING  the  Star  to  the  Eaft  Part  of  the 
Horizon  ;  Secondly,  Put  the  Index  to  12; 
Thirdly,  Turn  the  Globe  Weftward,  till  the 
Star  comes  to  the  Horizon  Weftward  ;  and. 
Fourthly,  Look  at  the  Index  ,  which  will  fhew 
the  Anfwer. 


E  X  A  M~ 
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Examples  of  the  two  laft  Propofitions. 


'  ■  '  •  '  '  ’ ' 

Time  it  is  a- 
hove  the 

Hmpl.  of 

§! 

Horizon* 

Rifmg. 

Fomahant ,  near  Pifces 
(.Auftrinus’s  Mouth) 

h.  • 

|  J  20 

0  * 

58  00  S. 

1 

Antinous  his  Right 
Knee, 

’  *  :  \  * 

$ 10  4° 

14  30  S. 

3 

Eagles  Tail,  next  the-> 

End,  ' 

£14  30 

22  30N, 

3 

Middle  of  Libra  (the . 
Ballance')  < 

!  10  40 

14  30  s. 

Canicula  (biggeft  in  ^ 

the  Little  Dog)  j 

•13  00 

10  00  JN. 

z 

Cafior  s  Forehead, 

19  1 5 

59  30  N. 

z 

Leo's  Neck, 

1 6  00 

34  20  N. 

2 

Andromeda sHip  (ikff-  , 

racb)  < 

20  DO 

63  10  In. 

2 

PROS. 
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PROB.  XXVII. 

if  he  Altitude  of  any  Star  being  given,  to  find 

its  Azimuth. 


BRING  the  Degrees  of  the  Star’s  Alti- 
titude  (in  the  Quadrant  of  Altitude)  to  lie  juft 
over  the  Center  of  the  Star,  and  then  the  gra¬ 
duated  Edge  will  cut  the  Azimuth  in  the  Ho¬ 
rizon.  So 


Altitude. 


Azimuth 
from  the 
Eaft. 


Aries  his  Head,  be¬ 


tween  the  Horns, 

Capricorn ,  Cor  Sea- 

Goat)  between  the  (>  2o  20 
Horns, 


I 


66  00  S.  1 


Aldeharon  (or  South 

or  Right  Eye  of 30 
the  Bull)  ) 

Orion  s  Right  Shoul¬ 
der  (Bed  Algenfe) 

Middle  in  Ur  fa  Major  s 
Tail, 

1 

Cajfwpea  sRight  Arm-  ?  «  34  20 No  3 

pit  ( Scheder)  * 


1 33  40  36  45 S.  2 
1 45  co  39  3oN-  2 


32  20  06  30  S.  3 


70  40  S.  3 
PROB. 
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fhe  Altitude  of  any  Star,  and  the  Suns  Place 

in  the  Ecliptic  given,  to  find  the  Hour  of  the 
Night . 


BRING  the  Sun’s  Place  to  the  Meridian 
(found  as  by  Proh.  I.)  Secondly,  Put  the  Hour- 
Index  to  12  at  Noon  3  Thirdly,  Turn  the 
Globe  and  Quadrant  till  the  Altitude  of  the 
Star  (upon  the  Quadrant  of  Altitude)  fall  juft 
upon  the  Center  of  the  Star  3  and  then  the 
Hour-Index  will  Ihew  the  Time  of  the  Night. 


Examples  may  be  thefe  that  follow  : 


Great  Dog’s  Right  Foot 
Lepus’s  Left  Side, 
Canicula’s  Neck, 

Virgo’s  Neck, 

Ajuila’s  Neck, 
Aquarius’s  Water-pot  ? 

[or  Thumb,]  3 

Nova  Stella ,  in  the  ? 

Whale's  Neck,  } 

Loweft  of  Orion’s  Girdle, 
Lowed  in  Ur  fa  Ma- 
,  jor’s  Side,  next  the 
Middle  of  his  Back;, 


I 


Stars 

Alt. 

Sun’s 

Place. 

Hour  of  the 
Night. 

Days  of 
Month. 

20 

30 

10 

4 

45* 

m. 

2  2  Sept. 

lS 

3° 

2 

I 

in. 

14  Oct. 

20 

00 

m 

1 1 

1 2 

p.  m. 

6  Nov. 

10 

30 

lS 

1 

30 

m. 

26  Nov. 

H 

00 

5 

vs 

6 

3° 

p.  m. 

1 6  Dec, 

lS 

3° 

2S 

vs 

6 

30 

p.m. 

1 2 

40 

1 0 

AV< 

i  : 

9 

3° 

p.  m. 

l9jan\ 

23 

2C 

2 

K 

9 

40 

p.  m. 

1 0  Teh. 

71 

00 

22 

* 

1 

00 

m. 

1  Mar „ 

-  .  \  ■  J  *1 
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P  R  O  B.  XXIX, 


tfo  find  the  Acronical  Rifing  of  any  Star ; 


A  STAR  rifeth  fo,  when  it  doth  rife  at  the 
Time  when  the  Sun  fetteth,  and  doth  confer 
quently  (hew  when  it  may  be  the  proper  Time 
of  obierving  any  Star,  fo  as  to  know  its  Alti¬ 
tude,  Azimuth,  Hour  of  the  Night,  there¬ 
by,.  Sc.  Thus : 

«.  4  '  » 

»  •  •-  ■  ■  *  •  '  ,  -  ’  ,  t  ,  *  •  .  Ot  •  .i 

Sit  JR  S  Rifing^  and  a  little  above  the 
Horizon .  at  Sunfiet ,  viz. 


Jan.  io. 


Feb,  io. 


Orion's  Right  and  Left  Shoulder, 
Belt,  and  Right  Thigh  ;  Cafior 
and  Pollux  ,  and  Ur  fa  Major ,  ex- 

cept  its  Tail. 

* 

Four  in  the  Hare  ;  the  Great  and 
Little  Dogs  ;  Hydras  Heart  •  Lions 
Neck,  Heart,  and  Back  ,  Cor  Ca¬ 
rd  i  ,  Coma  Berenices  5  Bootes  Head 
^nd  Left  Shoulder. 


Mar,  10.  Three  in  the  Ship ;  Lions  Tail  •  Virgo's 

Neck  3  Bootes  Right  Shoulder  and 
Knee ,  Hercules  his  Leg, 

Apr, 


.  ^  v 4  % 
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Apr.  io.  Corms  2  ;  Virgins  Spike  3  Ar  Slums  ; 

Northern  Crown  \  three  in  Hercules 

his  Body,  and  one  in  each  Arm 
near  the  Body  ,  Lyra  )  and  four 
bright  ones  in  the  Swan . 

May  10.  The  bright  one  in  the  Middle,  and 
others  about  Libra  s  Ballance  ; 
three  near  Scorpios  Tail  ;  Hercules 
his  Head  5  Swans  Head)  and  two 
bright  ones  in  the  Eagle's  Tail  ; 
Andromeda  s  Chain  End. 

June  1  o,  Scorpios  Heart )  a  bright  one  in  the 
Eagle's  Neck  $  five  in  the  Dolphin  ) 
and  four  in  Andromeda' s  chained 
Hand.  - 

July  10.  Two  in  Scorpio's  Neck  )  three  in  Sa¬ 
gittarius  his  Left  Hand,  and  three 
near  his  Neck )  fix  bright  ones 
in  and  near  Antinous  his  Body. 

Aug.  10.  Two  Horns  of  Capricorn  )  Per  feus 
his  Right  and  Left  Shoulder,  his 
Side  and  Arm  )  Pegafus  his  Wing 
and  Scheat,  or  the  bright  one  near 
his  Tail  )  Andromeda's  Head,  Hip, 
and  Foot. 

B  4  Sept. 
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\  ■  1  , 

Sept.  10.  Two  in  Capricorns  Tail ;  Aquarius 

his  Left  Shoulder  ;  that  near  his 
Right  Shoulder,  and  Right  Hand  * 
Ram’s  Head  s  Per  feus  his  Foot  ; 
Hircus ,  the  Goat  $  and  Auriga’s 
Right  Shoulder. 

Nov.  i  o.  Pifces  Auftrinus ;  Aquarius’s  Knee  • 
two  in  the  Whale’s  Tail  ♦  the 
bright  one  near  and  above  his 
Eye  j  the  Pleiades  in  the  Bulk 

Dec .  to.  The  bright  Star  in  the  Whale’s  Mouth  ; 

three  near  and  under  his  Eye  • 
Aldeharon  a  and  Auriga’s  Right 
Leg. 

Note ,  That  the  Circumpolar  Stars  (or  thofe 
whole  Declination  is  more  than  the  Com¬ 
plement  of  the  Latitude)  never  rife  nor 
fet,  but  are  diftinguifhed  by  being  faid  to 
be  under  the  Pole,  and  above  the  Pole. 

The  foregoing  fable  is  made  by  bringing  the 
Place  of  the  Sun  in  the  Ecliptic  to  the  Horizon 
in  the  Weft,  and  then  the  Stars  mention’d  will 
be  in  ©r  a  little  above  the  Horizon  in  the 
Taft.  . 


f 
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P  R  O  B.  XXX. 

AND  becaufe  I  would  endeavour  to  help 
the  Reader  to  know  the  Stars,  I  will  give  him 
the  following  Table  of  the  circumpolar  Stars  of 
moftNote,  (with  their  Declination)  the  Time 
when  they  are  Eaftward  from  the  North  Part  of 
the  Meridian  at  45  Degrees  of  Altitude,  and 
are  aicending  toward  the  South  Part,  or  Zenith, 
at  Sun-fet.  Degrees  90  lefs,  the  Latitude  51.32, 
refts  the  Compl.  Lat.  38°.  28'. 


Declin . 

Mag. 

Alt.  45*°  .at 
Sun-fet. 

Swan^  near  the  Neck,  38  30 

3 

July  14. 

Ditto,  near  the  Tail,  43  40 

2 

Ditto. 

Ditto,intheRightWing,  43  50 

3 

Ditto. 

Hercules’s  Foot,  46  00 

3 

May  24. 

Bootes’s  Head,  41  00 

3 

t 

Apr .  13. 

Left  Shoulder,  38  40 

3 

Ditto. 

Cor  Car oli ,  4°  00 

2 

Apr.  3. 

Auriga  s  Right  Shoulder,  44  5° 

2 

Jan.  1 5. 

His  beloved  Hircus ,  45  4° 

1 

Jan.  8. 

,  *  ♦  V  . 

Perjeus’s  Right  Knee,  38  30 

3 

Dec.  30. 

.  * 

Per - 
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Bsclin . 

Mag. 

Alt.  450.. 
Sun-fet . 

Per  feus' s  Right  Side, 

49 

00 

2 

Dtfc.  15, 

His  Right  Arm, 

51 

00 

3 

Dtfc.  8. 

His  Left  Arm, 

43 

26 

3 

14, 

Andromeda  s  Foot,  7 
(. Alamac )  S 

40 

3° 

z 

Dec.  5. 

End  of  her  Chain, 

43 

20 

3 

18. 

Cephas's  Right  Shoulder, 

61 

00 

3 

2, 

His  Belt, 

68 

40 

3 

June  22. 

Two  in  Draco  s  Head, 

51 

00 

3 

May  1 8. 

Four  in  his  Body,  58  to 

66 

00 

3 

25. 

Three  in  Ur  fa  Major  s  ^ 
Tail,  51  to  -  5 

57 

30 

2 

ALr.  28. 

Four  in  his  Leftside, ^ 
55,20  to  —  $  63 

30 

2 

Teh.  5. 

Five  in  CaJfiopeay$ 4, 30 7 
to  —  f 

62 

00 

3 

OT.  1 5. 

.  *•  *  v  •  5*  •-  ■ T*-' 

Ur  fa  Minor ,  under  his  > 
Neck,  — -  5 

75 

00 

2 

Afar.  25, 

One  under  the  Lift, 

73 

00 

3  ■ 

j. 

Two  in  his  Body,  and  two  in  his  Tail,  Dec  tin* 
76  to  86  j  Magn.  4,  5,  6  *  Alt.  Apr .  9. 

End  of  his  Tail,  or  Pole-Star ,  Decl.  87  27  3 
^  12.  at  51.30.  yf/E 

*  .1  M  J  - 


To 
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To  make  the  foregoing  table ;  lay  45  De« 
grees  of  the  Quadrant  of  Altitude  upon  the 
Center  of  the  Star  5  then  fee  what  Degrees  of 
the  Ecliptic  are  cut  by  the  Horizon  Weftward, 
and  find  thofe  Degrees  in  the  Scale  of  the  Ho¬ 
rizon  3  and  right  againif  that  (lands  the  Day 
of  the  Month. 

Note,  That  the  End  of  Twy light,  or  Time 
of  the  Stars  appearing,  is  found  for  the 
refpedlive  Days  in  the  lafl  "table  by  the 
Rules  under  Proh.  IX.  foregoing:  Tho5 
Stars  of  the  firft,  fecond  and  third  Magni¬ 
tude  appear  when  the  Sun  is  12,  13,  and  14 
Degrees  below  the  Horizon  •  and  thofe  of 
the  fourth,  fifth,  and  fixth  Magnitude, 
when  the  Sun  is  15,  16,  and  17  Degrees 
below  the  Horizon. 

PROS.  XXXI. 

* 

to  find  the  Latitude  of  a  Place  when  at  Sea , 
by  a  Star ,  having  its  Altitude ,  Azimuth ,  and 
Decimation  given. 

F  I  R-  S  T,  Put  the  Degrees  of  the  Altitude  on 
the  Brafs  Meridian  to  the  Horizon  j  Secondly, 
Screw  the  Quadrant  of  Altitude  upon  the 
Complement  of  the  Altitude  ,  Thirdly,  Bring 
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the  Quadrant  of  Altitude  to  the  Azimuth  in 
the  Horizon  from  the  North  Point  thereof 
and  there  keep  it ;  Fourthly,  Turn  the  Globe 
till  the  Degrees  of  Declination,  reckoned  upon 
the  Equino&ial  Colure  from  the  Equinoctial, 
cut  the  Quadrant  of  Altitude,  which  will  be  in 
the  Latitude  required. 

Example. 

Andromeda  §  Head,  Altitude  =  55°  ,  t0 
which  I  elevate  the  Pole  above  the  Horizon  ; 
Secondly,  I  fcrew  the  Quadrant  of  Altitude  to 
the  Complement  thereof,  3  5°  •  Thirdly,  I  put 
the  Quadrant  of  Altitude  to  the  Azimuth  in 
the  Horizon,  i.e.  to  ioo°.  30'.  from  the  North; 
Fourthly,  I  turn  the  Globe  till  270  =  (the  De¬ 
clination  of  Andromeda's  Head)  upon  the  Equi¬ 
noctial  Colure  cut  the  Quadrant  of  Altitude, 

which  it  doth  in  40°.  30'.  =  the  Latitude 
fought. 

So  likewife  the  Latitude  is  found  by  thefe 
Stars  : 


Procyoh* 
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Alt  it . 

Azam. 

Declin. 

Lath . 

0  1 

0  • 

0  t 

0  1 

Brocyon,  or  Little  } 

vog,  5 

/ 

0 

0 

98  30 

oy  4y 

2.0  30 

ArftuntSy 

45*  3° 

1 1 2  00 

0 

■'j* 

0 

45*  3° 

Bull's  Eye ,  or 
Forehead,  {Ai¬ 
de  bar  on ) 

61  00 

i3y  00 

iy  30 

37  3° 

The  Latitude  is  moft  eafily  found  by  the 
Terreftrial  Globe  for  any  Place  at  Land ;  but 
the  Rule  above  is  for  thofe  at  Sea. 


P  R  O  B.  XXXII. 

A  moft  eafy  and  natural  Way  of  finding  the 
Hour  Diftances  on  an  Horizontal  Dial  for  any 
Latitude »  , 

i  J  ■  '  •  i 

H  A V I N  G  re6tify5d  the  Globe  to  the  La¬ 
titude,  bring  150.  of  the  Equinoctial  to  the  Me¬ 
ridian,  and  then  the  Equinoctial  Colure  will 
cut  the  Horizon  in  n°.  51.  =  the  Diftance  of 
the  Hours  of  11  and  1  from  the  Meridian. 

In  like  manner,  if  you  bring  30°,  45%  6o°, 
and  750.  of  the  Equinoctial  to  the  Meridian, 
then  the  Equinoctial  Colure  will  cut  reflectively 
in  the  Horizon,  the  Hour  Diftances  from  the 
Meridian  (or  12  a-Clock  Hour-Line)  of  the 

Dial 


\  _  _ 
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Dial  n°.  $1. ;  24°.  19;  ;  38°.  4.  •  53c.  35' 5 


and  710.  6\  ^ 

as  in  the  following  Table. 

Degrees  of 
Fquin.  at 
Merid . 

Hour  Diflances 
cut  by  the 
Colure. 

For  the 
Flours  of 

15 

O 

II— 

II  &  I 

30 

24 — 19 

10  &  2 

45  - 

0 

1 

go 

9  &  3 

60 

53— 35 

8  &  4 

IS 

71 — 06 

7  &  5 

90 

90—00 

6  &  6 

And  the  Hour-Diftances  of  5  and  4  in  the 
Morning,  and  7  and  8  in  the  Afternoon  are 
the  fame  as  thofe  before  the  Hour-Line  of  and 
next  to  that  of  6.  And  the  Height  of  the 
Stile,  or  Gnomen,  or  Cock,  is  the  Latitude  of 
the  Place  9  and  fo  your  Dial  is  finiihed. 


{ 


\ 


PROB, 
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f  .  .  %  '  \  y 

*  '  V  T  ■  .  *■  J 

v  ■  •  ‘  •  •  .....  -  > 

'  P  R  O  B.  XXXIIL 

To  find  the  Hour-Diflances  upon  the  Erefl  Direffi 

South  Dial. 

THIS  is  done  as  the  laft  :  But  only  elevate 
the  Globe  to  38.28,  &c.  the  Complement  of 
the  Latitude,  inftead  of  the  Latitude  51.32  : 
For,  bringing  150.  of  the  Equinodtial  to  the 
Meridian,  the  laid  Colure  will  cut  in  the  Hori¬ 
zon  90°.  27'. ;  and  lo  of  the  reft.  And  the 
Angle  of  the  Stile  muft  be  38°.  28',  See  the 


following  Table. 

Degrees  of 
Equin.  at 
Merid. 

Hour-Dlflances 
cut  by  the 

Colure. 

0 

09 — 27 

For  the 
Hours  of 

15 

11  &  1 

3° 

19—45 

10  &  2 

45 

31—53 

9  &  3 

60 

47-09 

8  &  4 

75 

66 — 42 

7  &  5 

9° 

90 - 90 

6  Sc  6 

Note,  The  eredt  diredt  North  Dial  hath  only 
the  6  a-Clock  Hour-Lines,  and  the  z 

before 

i 
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before  and  2  after  6  in  the  Morning,  and 
the  fame  in  the  Afternoon,  of  like  Di~ 
fiance  with  the  laft  Dial.  And  the  Stile  is 
the  fame,  only  placed  above  the  Hour- 
Line  of  6,  with  the  Angle  downward  to 

the  Center  of  the  Dial. 

* 

.-T*  f  '-X  .  •  *  -•  •  v  { 

But  the  beftWay  of  making  Eaft,  and  Weft, 
and  Decliners,  not  being  by  the  Globe,  I  (hall 
lay  no  farther  of  them  in  this  Place,  but  pro¬ 
ceed. 


w 

SECT, 


/ 
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SECT.  II. 

Agronomical  Problems,  relating  to 

the  MOON  chiefly  5  containing  Rules 
for  Computing  Time  :  Of  life  to  thofle 
who  would  make  Almanacks  for  any 
Tear  to  com  In  a  very  eafy  Method ,  and 
more  Various  a§d  New  than  any  one  has 
done  before. 


P  R  O  B,  I. 

To  find  the  Golden  Number  for  any  Tear  Qor 

Cycle  of  the  Moon. 

HIS  is  a  Cycle,  or  Revolution  of 
nineteen  Years ;  in  which  Time,  the 
Fulls,  Changes,  and  Eclipfes  of  the 
Moon  were  reckoned  to  return  in  the 
lame  Order,  or  near  it. 


E 


Rev  t  & 
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.  ~  i.  Rule. 

Add  i  to  the  Year  of  our  Lord,  and  divide 
the  Sum  by  19,  and  the  Remainder  is  the 
Golden  Number  :  And  if  nothing  remain,  that 
Year  is  the  laft,  or  19th  of  the  Cycle. 


Note,  The  Reafon  you  add  1,  is,  becaufe  1 
Year  of  the  Cycle  was  gone  when  the  Year 
of  our  Lord  Commenced. 


•V  f 


Example. 


What  is  the  Golden  Number  the  Tear  1726  ? 
the  Tear  I  wrote  this  Part. 


1726 
more  1 

1 9)=i  727(90 

1 7  refts.  TheAnfwer. 


P  R  O  B.  II. 

To  find  the  Cycle  of  the  Sun , 

T  H  1  S  is  a  Revolution  of  28  Years  3  in 
which  Time  the  Leap  Years  and  Dominical 
Letter  come  again  in4the  fame  Order/ 

v  -  L  . 


Rule. 
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Rule. 

Add  9  to  the  Year  of  our  Lord  (becanfe  9 
Years  of  this  Cycle  was  gone  when  the  Year, 
oriEra,  of  our  Saviour's  Incarnation  did  begin) 
and  divide  the  Sum  by  28,  and  the  Remainder 
is  the  Anfwer.  Or  if  o  remain,  that  Year  is 
the  laft,  or  28th,  of  the  Cycle. 

\  '  ’  C" 7 oCii  ui  .  V  1  r . :,i 

Example. 

to  find  the  Cycle  of  the  Sun  for  i  >726. 

1726 
more  9 

.  55 

27  =  the  Anfwer, 

P  R  O  B.  III. 

\  I 

tt ;  find  the  Epatt  for  any  Tear. 

PHIS  is  the  1 1  Days  Difference  between 
the  Solar  Year  of  365  Days,  and  the  Lunar 
of  354- 

Rule. 

Divide  the  Golden  Number  by  3,  add  10 
times  the  Remainder  to  the  Golden  Number, 
and  the  Sum  is  the  Epadt. 

E  2 


Example. 


j i  A  Mathematical  M anual 

E  X  A  M  P  L  E. 

IV hat  is  the  Epaffi  for  the  Tear  of  our 

Lord  1726  ? 

See  the  Operation  following. 

The  Golden  Number  for  this  Year  1726.  is 
found  1 7  ;  as  above. 

3)17(5 

2 

Multiply  by  10 

20  more  17  is  —  37,  Ids  30, 
[refts  7  s=  the  Anfwer. 

Or  thus :  I  multiply  the  Golden  Number  by 
1 1 5  and  divide  the  Product  by  30,  and  the 
Remainder  is  75  the  Epad,  as  before. 

PROS.  IV. 

To  find  how  many  Tears  any  Tear  is  from 

Leap  Tear . 

T  PI  E  Romans  called  Leap  Year  Bifextile 5 
becaufe  they  put  the  odd  Day,  gained  by  four 
times  fix  Hours  (the  Year  being  365  Days 
and  6  Hours)  after  the  6th  of  March ,  rec¬ 
koning 
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koning  that  Day  twice.  But  we  place  the 
Day  after  the  28th  of  February . 

J 

Rule. 

Divide  the  Year  by  4,  what’s  left  will  be. 

For  Leap  Year  o  ;  Years  paft2  i2  2,  or  3. 

Example. 

For, 

4)1726(431 

12 

6 

refts  2,  or  the  2d  after  Leap  Year. 

/ 

PROB.  V. 

To  find  the  ’Dominical  (or  Sunday)  Letter. 

*  ~  i  1  I 

Rule. 

Divide  the  Sum  of  the  Year  of  our  Lord  ; 
a  4th  thereof  and  4  by  7  j  fubtrad  what  re¬ 
mains  from  7  j  and  that  laft  Remainder  is  the 
Letter  required  :  Reckoning  1 .  =  A,  2  =  B9 

3  =  c3  4  =  D2  5  —  6  =  F,  and  7  =  G. 

E  3  Exampl 
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Example. 

What  is  the  Dominical  Letter  for  the 

Tear  1726  ? 

f 

1726  =  the  Year. 

431  =  its  4th. 

4  ; 

7)2161  =  Sum  (308 
61 

£  refts3  and  7  iefs  5  =  2,  or  B. 

But  'Note,  That  in  Leap  Year  there  are  two 

Sunday-Letters  j  the  one  found  as  above, 

ufed  all  the  Year  after  St.  Matthias's  Day, 

February  24.  to  which  Time,  from  the 

* 

firft  of  January ,  the  next  Letter  following 
is  inferted  in  the  Calendar  :  as  in  the 
two  laft  Leap  Years.  The  Dominical  Let¬ 
ter  for  1720.  is  found,  by  the  Rule  above, 
to  be  B,  ufed  from  St.  Matthias's  Day  to 
the  End  of  the  Year  •  and  the  Letter  next 
in  the  Alphabet  (or  C)  is  ufed  for  the 
Sunday- Letter  from  the  ift  of  January  to 
the  24th  of  February  (or  St.  Matthias's 
DayJ  So  alfo  in  1724.  the  Dominical 
Letter,  found  as  above,  is  D  f  and  from 
tfe  1  ft  0 (January  to  the  24th  of  February 

it 
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it  is  E.  The  ^////Jtfy-Letters  being  rec¬ 
kon’d  backward  always  in  this  Cafe. 

Note  alfb,  That  a  4th  is  added  for  the  Leap 
Years  ;  and  4,  becaufe  lo  many  of  this 
Cycle  of  the  Dominical  Letter  was  gone 
when  the  Year  of  our  Lord  commenced. 

P  R  O  B.  VI. 

To  find  the  Moon's  Age  at  any  'Time. 

Rule. 

j i  1 

Add  the  Epad,  the  Day  of  the  .Month,  and 
Months  from  Match ,  together,  (including  March 
and  the  Month  you  reckon  to)  and  the  Sum  is 
the  Moon’s  Age.  If  that  amount  to  30  or  6o, 
dedud  them, 

E  X  A  M  P  L  E. 

I  would  know  the  Moon’s  Age  the  Day  that 
I  am  writing  this,  which  is  Aiigufi  30.  1727. 

18  =  the  Epad. 

6  =  Months  from  March  inclufive. 

30  =  Day  of  the  Month. 

54  Sum,  lefs  30  —  24  from  30,  the 
[Day,  reds  6,  the  Age, 

E  4 


But 


.5  6  A  Mathematical  Manual. 

\  __  ^ 

/"  1 

But  Note,  That  from  January  the  ift  to 
March  the  i  ft,  you  muft  ufe  the  Epadt  for 
the  Year  next  preceding. 

P  R  O  B.  VII. 

%o  find  the  Hour  and  Minute  when  the  Moon 
comes  to  the  Meridian. 

Rule. 

✓ 

Multiply  the  Age  by  4,  and  divide  the  Pro¬ 
duct  by  5,  and  the  Quotient  is  the  Hour,  and 
the  Remainder  is  fo  many  times  1 2  Alinutes. 

i 

Example. 

So  know  when  the  Moon  comes  to  the  South  when 

it  is  fix  Days  old. 

6 

Multiply  by  4 

5)24(4 

4  refts. 

12  mult 

*T-|— '  ~  1  ft,  L  >j 

48  Minutes. 

So  48  Minutes  pad  4  is  the  Anfwer. 

PROS, 
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P  R  O  B.  VIII. 

rfo  find  what  Lay  ofi  the  Month  Shrove-Sunday 
is,  and  confequently  the  Lay  of  all  the  Move- 
able  Feafts . 

B  Y  Shrovetide  is  meant  Confeflion-Time. 
Shrove-Sunday  in  the  Calendar  is  called  &)uin- 
quagefima,  as  being  fifty  Days  before  Eafter. 

Rule. 

Shrove-Sunday,  upon  which  the  reft  depend, 
is  always  the  firft  Sunday  after  the  fecond 
Change  of  the  Moon  which  happeneth  after 
New-  Tear  s-Lay.  And  if  that  Day  of  the 
fecond  Change  be  Sunday  (as  it  was  Anno  1716, 

I?i?5  *72°3  1722,  and  1726.  then  that  Sunday 
is  Shrove-Sunday. 

Example. 

U  hat  Lay  of  the  Month  was  Shrove-Sunday  in 

* 

the  Tear  1725  ? 

Rule. 

In  this  Cafe  you  muft  always  ule  the  Epadt 
for  the  "iear  before,  whereby,  &5V.  as  under 

Prob 

•  o 
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Prob.  VI.  having  found  the  Moon’s  Age,  fup- 
pofe  Feb.  15.  to  be  1 3  Days  old,  I  run  back  and 
find  the  Day  of  the  lecond  Change  was  Fe¬ 
bruary  the  2d  ,  and  February  (as  by  the  Rule 
in  the  next  Problem )  beginning  with  D,  and 
the  Dominical  Letter  for  that  Year  (as  by 
Prob.  V.)  being  C  ,  therefore  D  being  the  firft, 
D  is  the  eighth  Day,  and  of  Conlequence  C  is 
the  leventh  of  February  y  ■which  being  the  firft 
Sunday  after  the  fecond  Change,  is  Shrove - 
Sunday.  From  which  the  other  Moveable 
Feafts  are  found  thus : 


Shrove- Sunday^  being  found  as  above,  -  Feb.  7. 

'uadragefima ,  or  firft  Sunday  in  Lenty  j  p^ 
muft  be  —  • — —  * 

Eafter-Day ,  being  feven  Weeks  after  >  2§t 

Shrove- Sunday  y  muft  be  — - —  j 

.  ...  i  • 

Eajler-tferm,  beginning  a  Fortnights  , 
after  Eafter  Wednesday ,  -  $  ^ 

Rogation- Sunday,  being  5  Weeks  after  ?  ^  2 
Ka.fter.  — -  -  5 


Afcenjion-Day  y  ocing  A^o  Da  vs  after  }  ASlay  6  c 
Eafter ,  is  — - —  —  5 

Eafter -Term  ends  the  Monday  after  ?  ^  1  Q 
Afcen[ionA)ay^  1 — —  ^ 


IE  bit  fund  ay 


jj 
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IV  Jolt  fund  ay  ^  {even  Weeks  after  Eafier ,  7  M  r 
muftbe  -  —  S  y 

t Ymity-Sunday^  the  next  after  Whit-l-^ 

J unday ,  — —  S  *  x  d  3* 


trinity-term  begins  Friday  after  'trinity -Sunday^ 
and  ends  IVednefday  a  Fortnight  afterward. 

>  f  V  '  ? 

J  J  i  *  *  '  «  *  f  i  ,  j  ; 

And  the  Beginning  and  End  of  Hilary  and 
Michaelmas  terms  are  fixed. 

...  t 

Mote ,  That  Septuagefima  is  a  Fortnight,  and 
Sexagefima  a  Week  before  Shrove- Sunday. 

/ 

Advent-Sunday  is  always  that  next  the  30th 
of  November ,  whether  before  or  after  it. 

Epiphany  is  reckon’d  among  the  moveable 
Feafls  y  but  it  is  always  the  6th  of  Ja- 

nitary . 


alfo,  I  have  by  me  near  twenty  Years 
Almanacks,  many  of  different  Authors  ; 
and  I  find  the  Rule  given  by  Mr  Mole  in 
his  Englijb  Diftionary^  to  be  erroneous, 
particularly  for  1709.  And  the  Rule 
given  in  the  Cornwon-Prayer^Eook  for  find¬ 
ing  Eafier  is  wrong,  for  the  following  Years; 

170S, 


1 


6o 
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1708, 

1709, 

i7”. 

1712, 

1715, 

1718, 

1721, 

1722, 

1724, 

1725, 

and 

1727. 

But  my  own  Rule  above,  is  right  for  all 
thofe  Years  ;  and  I  doubt  not  but  that  it 
will  be  found  genuine  for  all  Years  paft  or 
to  come,  and  3tis  very  eafy  ;  and  which 
therefore  ought  to  be  inferted  in  the  Room 
of  the  falfe  Rule. 

PROS.  IX. 

Sb  find  at  any  it ime  what  Bay  of  the  Week  any 
Bay  of  the  Month  was ,  or  will  he ,  and  the 
contrary, 

R  U  L  E. 

To  do  this,  it  is  necefTary  to  keep  in  mind  the 
Letter  that  every  Month  (as  touching  the  Days 
of  the  Week)  begins  with,  and  alfo  the  Domi¬ 
nical  Letter  for  the  Year.  It  may  be  of  ufe  as 

to  the  firft,  to  get  thefe  two  Lines  by  Heart. 
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Jan .  Feb.  March ,  April,  May,  June, 

A -  Dieu,  Dear  George,  Fe  Fvermore 

Auguft,  Sept.  Oft.  No'vemb.  Decemb . 
Good  Clement’s  Friend  j  A  Dying  Flower  ! 

Exam  p  l  e. 

I  would  know  what  Day  of  the  Week  the 
24th  of  J  une  (or  Midfuinwer-Day )  was  in  the 
Year  1664, 

The  Dominical  Letter  for  that  Year,  found 
as  by  Prob.  V.  above,  was  B  :  Now  by  the 
faid  Verfe,  June  beginning  with  E  ,  I  fay,  E  1, 
E  8,  E  15,  E  22,  F  23,  G  24,  A  25,  B  (which 
is  the  Lord? s- Day)  26  j  therefore  the  24,  or 
Anfwer,  is  Friday  :  For  if  Sunday  be  26,  Sa¬ 
turday  is  25,  and  Friday  24. 

On  the  contrary,  To  find  what  Day  of  the 
Month  the  laft  Friday  in  June  1664.  was  ? 
Firft,  B  is  found  to  be  the  Dominical  Letter,  as 
above,  and  E  the  firft  of  the  Month  of  June  * 
I  go  forward  till  I  come  to  Sunday ,  as  e  1,  f  2, 
g  3 3  a  4,  and  b  5  :  Now  Sunday  being  the  5th^ 
Friday  muft  be  the  3d  of  June,  and  Friday  io? 
Friday  17,  and  Friday  24  ■  fo  the  Anfwer  is  the 
24th  of  June,  and  proves  the  above  Example. 


P  R  O  B. 
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P  R  O  B.  X. 

5Za  'find  by  a  Sun-dial  the  true  'time  of  the  Nig>. . 
by  the  Shade  of  the  Moon . 

Rule. 

*  -H  JL  •% 

By  the  Pro£.  above,  EiV.  find  when  the  Moon 
comes  to  the  South  ^  Secondly,  If  the  Shadow 
falls  in  the  Forenoon-hours,  dedudt  what  the 
Shadow  wants  of  12  from  the  Time  that  the 
Moon  comes  to  the  Meridian,  and  the  Remain¬ 
der  is  the  Hour  of  the  Night.  Or  if  the  Shade 
falls  in  the  Afternoon-hours,  add  what  it  is  paft 
12  by  the  Dial,  to  the  Time  the  Moon  was 
South. 

Example. 

?  ,s  i  ■  1  '  , 

Suppofe  the  Moon  is  South  24  Min.  paft  1  o 
feme  Day  •  I  look  at  my  Dial,  and  find  it  11 
a-Clock  ;  therefore  I  take  1  from  1  o  h.  24 and 

the  reft  is  9  h.  24  \  the  Hour  required. 

) 

Or  the  fame  Night,  fuppole  I  find  the  Hour 
on  my  Dial  at  1,  I  may  then  conclude  that  the 
Moon  is  one  Hour  paft  the  Meridian  •  fo  I  add 
1  to  10  b.  24'.  and  the  Sum  is  1 1  h.  24'.  the 
true  Time  of  the  Night. 


PRO  B. 


* 
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P  R  O  B.  XI. 

“1 

To  find  the  ’time  of  the .  Moon's  Rifing 

and  Setting . 

I.  IT  mu  ft  be  obferved,  That  at  every 
New  Moon  the  Sun  and  Moon  are  in  or  near 
the  lame  Degree  of  the  fame  Sign. 

II.  That  a  Sign  is  30  Degrees  of  the  Eclip¬ 
tic,  and  each  Degree  60  Minutes. 

III.  That  the  Characters  of  the  12  Signs,  and 
the  Time  that  the  Sun  enters  into  each,  are, 

f-  '  \  • 

T  Aries ,  March  10. 

*5  Taurus ,  April  to. 
sj.  Gemini ,  May  11. 

®  Cancer ,  ir, 

v  -*•  r  i 

fL  TeOy  July  13. 

»  , 

F/>^,  13. 

^  Libya ,  13. 

#  Scorpio ,  Qttob.  13. 

^  Sagittarius ,  Nov*  12, 


Capri- 
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VS  Capricorn ,  nv 

Aquarius j  Jan.  io. 

K  Pifces,  Feb.  8. 

/ 

IV.  That  the  Sun's  Progrefi  through  theie 
twelve  Signs  is  once  in  twelve  Months  ;  but 
the  Moon’s  in  left  than  a  Month. 

/ 

V.  That  the  daily  Motion  of  the  Moon  is 
about  13  Degrees,  n  Minutes. 

p  * >  r  } 

E  X  A  M  P  L  E. 

To  know  when  the  Moon  did  fet  the  14 tb  Day 

of  May,  1625. 

By  Pfoh.VI.  the  Moon  changed  May  the 
1  ft,  when  the  Sun’s  Place  in  the  Ecliptic,  by 
the  Signs  above,  and  reckoning  every  Day  a 
Degree,  was  21  Degrees  of  Taurus.  From 
which  Place  to  the  14th  of  May  aforefaid  (or 
when  the  Moon  is  thirteen  Days  old)  I  find  by 
multiplying  130.  ii/.  by  the  13  Days,  ”  21°. 
23'.  ;  which  added  to  21  Degrees  of  Taurus 5 
cf'ives  6  r-  1 2°o  23".  =  the  Moon’s  Place  the  14th 
of  May  aforefaid  :  Which  by  the  foregoing 

Account 
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Account  of  Signs,  is  13  Degrees  of  the  Sign 
j Scorpio. 

Then  by  confidering  the  Time  the  Sun  hath 
Ingrefs  into  each  Sign,  it  will  appear  that  the 
Sun  is  in  that  Sign  and  Degree  the  26th  of 
October  ;  and  by  the  Globe,  Quadrant,  or  Ta¬ 
bles  of  the  Sun’s  Rifing  and  Setting  on  that 
26th  of  Ottober i  the  Sun  fets  4 h.  3  6'.  •  which 
adding  to  the  Moon’s  Southing  the  faid  14th  of 
May ,  *viz.  to  10  h.  24'.  [See  Prob.  VI,  VII, 
and  X.]  gives  the  Sum  3  in  the  Morning  (de¬ 
ducting  12  from  the  Sum)  when  the  Moon  fets 
the  14th  Day  of  May ,  1725.  And  if  we  de- 
du&4 h.  36'.  (when  the  Sun  lets)  from  10  h.  24^ 
when  the  Moon  is  South,  there  will  remain 
$h.  48'.  when  the  Moon  rifeth  the  faid  14th 
of  May  1725.  As  by  the  following  Operation  : 

h. 

Moon  South,  - —  10 — 24 

Sun  fets  (add) - 04^36 

*  1 

Sum  (Moon  fets)  =;  —  03 — 00 

Or  if  you  dedudt  the  2d 
N umber  from  the  1  ft,  the 
Rem.  gives  the  Moon’s 
Rifing, - 


PROB, 


05—48 


F 
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PROB.  XII. 

STc?  find  the  tfime  of  High  IVater  at 
London-Bridge.  . 

* 

,  ,  r 

SOME  give  this  Rule,  To  add  three 
Hours  to  the  Time  of  the  Moon’s  Southing  $ 
but  that  will  only  hold  exaftly  true  for  the 
Day  of  the  New  or  Full  Moon,  when  the  Moon 
is  always  South  at  12  a*Clock. 

.  •  ’  1  *  -  1  ?  } 

There  are  two  lhort  Tables  which  have  been 
publifhed  two  or  three  Years  in  Mr.  Partridge's 
and  Mr.  Parker ’ s  Almanacks  $  but  fmce  they 
have  not  Ihewed  the  making  thereof,  I  fhall 
omit  them,  and  inlert  a  Table  of  my  own  Con¬ 
trivance,  as  follows  ;  and  Ihew  the  Calculation 
both  of  the  Table  of  the  Moon’s  Southing,  and 
of  the  High  Water  at  London-Bridge . 


A  Table 
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A  Tab  lu  of  the  MO  ON’j  Southing,  and 

High-Water. 


* 

Moon  South  . 

High  Water 

h.  Min. 

h.  Mm. 

A  New  or  Full  Moon,  o— oo 

# 

3 — 00 

i  Day  after. 

o — 48 

3— 48 

2  — - - - 

1—36 

'4 — 2  £ 

3  - —  - — 

2—05 

4—4  s 

4  - - 

3  —  1 2 

5—27 

5  -  - 

O 

O 

1 

*3* 

6 — 00 

6  - - -  _ 

4—48 

6—33 

Yj  _ _ _  _ _ _ 

s — 30 

7 - OQ 

At  the  firft  and  fecond  ? 

£ 

Quarters  =  S 

6 — 00 

07 — 30 

i  Day  after,  — * 

6—48 

08 — 1 8 
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CONSTRUCTION  of  the  foregoing 

Table. 

'  ) 

The  Moon  coming  to  the  Meridian  every 
Day  48  Minutes  later  for  a  Week  after  the 
New  and  Full,  and  after  the  firft  and  fecond 
Quarter,  I  therefore  make  the  Table  of  her 
Southing  by  the  continual  Addition  of  Forty- 
eight  Minutes. 

Then  for  High  Water,  I  add  three  Hours  for 
one  Day  after  Full  or  Change,  to  the  Moon’s 
Southing  that  Day  ,  for  two  Days  after,  I  add 
three  Hours  wanting  a  Quarter,  to  the  Time  the 
Moon  is  South  that  Day  ;  for  three  Days,  I 
add  three  Hours  wanting  two  Quarters,  £ ?c. 
adding  a  Quarter  of  an  Hour,  lefs  every  Day  to 
the  Time  the  Moon  is  South  that  Day. 

Secondly,  For  one  Day  after  the  firft  and 
fecond  Quarters,  I  add  1  h.  $omin.  to  6.48, 
the  Time  the  Moon  is  on  the  Meridian  that 
Pay,  8c.  adding  for  every  Day  fifteen  Minutes 
more  than  the  Day  before,  from  the  firft  Da\ , 
gives  the  feveral  Times  of  High  Water  in  the 
Column  next  the  Right  Hand. 


USE 
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USE  of  the  TABLE. 

This  is  fo  plain,  that  it  needs  no  Example  ; 
for  it  fhews,  that  three  Days  after  the  New  or 
Full  Moon,  it  is  South  24  Minutes  after  two  ; 
and  that  it  is  High  Water  that  Day  54  Mi¬ 
nutes*  pad  4. 

So  alfo,  That  two  Days  after  the  Firft  or 
Second  Quarters,  the  Moon  is  South  Mi¬ 
nutes  pad  7,  and  that  High  Water  is  21  Mi¬ 
nutes  pad  9. 

There  is  a  pretty  Mathematical  Way  con¬ 
triv’d  by  Mr.  Philips ,  publifhed  in  Philofophi- 
cal  ! Pranfatticns ,  N°  34  for  finding  the  Tides, 
thus : 

1.  He  divides  the  Periphery  of  a  Circle  into 
twelve  equal  Parts,  or  Hours,  according  to  the 
Moon’s  Motion  from  New  to  Full. 

.  \  v  -  . 

2.  He  divides  the  Diameter  of  that  Circle, 
into  90  Parts,  or  Minutes,  according  to  the 
Time  of  the  Difference  of  Tides,  after  the 
Moon’s  Southing,  between  the  New  and  Full 
Moon,  and  the  Pird  and  Second  Quarters, 

F  3  which 
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which  is  an  Hour  and  a  Half  fo  that  i,  2, 
3,  are  the  Hours  round  the  Ambit  from 
the  End  of  the  Diameter  next  the  Right  Hand, 
where  Hands  12  ;  and  at  the  End,  toward 
the  Left  Hand,  6  5  and  the  Minutes  from 
the  Right  Eland  towards  the  Left  of  the  Dia¬ 
meter,  1  to  90. 


3.  Lie  makes  Right  Lines  crofs  the  Dia¬ 
meter  from  the  Hours  above  the  Diameter  to 
the  Hours  below  ;  as  from  10  to  2,  9  to  3, 
1 1  to  1,  &c. 

4*  He  reckons  the  Time  of  the  Moon’s 
coming  to  the  South  in  the  Circumference, 
and  where  the  Perpendicular  Lines  cut  the 
Diameter,  it  {hews  what  Minutes  mu  ft  be 
abated  from  the  Time  of  High  Water  in 
the  New  and  Full,  or  added  for  the  Quar¬ 
ters  to  the  Difference  between  the  Moon’s 
Southing  and  Eligh  Water,  at  the  Firft  and  Se¬ 
cond  Quarters. 


The  Learned  and  moft  Celebrated  Sir  Ifaac 
Newton  fully  accounts  for  the  Tides  in  his 
Theory  thereof ,  and  fays.  That  the  Spring- 
Tides  about  the  New  and  Full  Moons  are 
earned  by  the  attractive  Power  of  the  Sun  be¬ 
ing  added  to  that  of  the  Moon. 

Notes 
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Note ,  The  Spring-Tides  are  three  Days  be¬ 
fore,  and  ftill  higher,  three  after  the 
New  and  Full  Moon  ;  and  all  the  other 
Tides  about  the  Quadratures,  iSc.  are 
called  Neip-Tides. 


F  4 


SEC  T. 

% 
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SECT.  III. 


The  Defcription  and  Ufe  of  the 

Terrestrial  Globe. 


I. 


HIS  is  a  Reprefentation  of  the 
Earth  and  Water  on  the  Convexity 
of  a  Sphere  or  Globe,  near  unto 
which  Figure  the  Terraqueous  Bo¬ 


dy  is  found  to  be. 


II.  The  Earth  is  diftinguifh’d  by 
i.  Continent Sj 
Jflands , 

3*  Peninfulas , 


4.  Ifthnais ? 
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4.  Ifthmuss , 

5.  Promontories ,  and 

6.  Capes. 

III.  A  Continent  is  where  many  Kingdoms 

and  Territories  of  Princes  are  contiguous, 
without  being  feparated  by  an  Ocean .  Ac¬ 
cording  to  which,  Europe ,  and  Africa  are 

but  one  Continent,  and  America  is  another. 
The  Ocean  and  Seas  that  furround  them  will 
be  mention’d  under  the  IXth  and  Xth  Heads 
following. 

IV.  An  Ifland  is  a  Quantity  of  Land  whol¬ 
ly  environ’d  by  an  Ocean ,  Sea,  Sc.  as  Great 
Britain  and  Ireland ,  bounded  by  the  Breftem 
and  Northern  Oceans ,  the  North  Sea ,  the  Englifh 
Chanel ,  and  St.  George's  Channel  *  alfo  Cyprus , 
Candia ,  Sicily,  Sardinia ,  Minorca ,  Majorca ,  and 
Bvica,  all  in  the  Mediterranean  Sea.  You  have 
alfo  Madagafcar ,  the  Ladrone ,  Philippian ,  Carib- 
lee ,  and  Hundreds  of  other  Iflands. 

V.  Peninfula  is  almoft  an  Ifland,  being 
only  joined  to  other  Land  in  fome  Imall  Part  ^ 
the  mod  confiderable  of  which  is  Africa, .North 
and  South  America,  Spain,  Italy,  Sc.  And 

that 
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that  Neck  of  Land  that  makes  it  a  Peninfula , 
and  not  an  Ifland ,  is  called, 

VI.  An  Jfthmus. 

VII.  A  Promontory  is  a  mountainous  Part  of 
Land  which  extends  a  confiderable  Way  into 
Sea  5  the  Extremity  of  which  is  called 

VIIL  A  Cape ;  as  that  of  Good-Hope  in  the 
South  of  Africa,  Comorin  in  the  South  of  India , 
Cspe  fliro  in  iterra  del  Fuego,  Sc. 

IX.  The  is  diftinguiflfd  by 

1.  Oceans , 

2.  Gulphs , 

3.  Str eights , 

/  '  s 

4.  Lakes, 

5.  I?^,  and 

6.  Rivers. 

X.  An  Ocean  is  a  vaft  Quantity  of  Water,, 
which  -commonly  boundeth  fbme  of  the  four 
Quarters  of  the  World  5  as  the  Wejlem  and 

Atlantic 
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Atlantic  Oceans ,  which  bound  Europe  and 
Africa  towards  the  Weft 3  Northern  and  Southern 
Ocean ,  which  is  their  Bounds  toward  the  North 
and  South  •  Indian  Ocean ,  on  the  South  of  In* 
dia  ;  Eaftern  Ocean ,  to  the  Eaft  of  5  and 
the  Pacific  Ocean,  to  the  South  Weft  of  Ame¬ 
rica,  &c. 


XI.  A  Sea  is  commonly  lefs  than  an  Ocean , 
and  hath  Communication  therewith  *  as  the 
Mediterranean ,  which  parts  Europe  from  Africa*, 
the  Ethiopian  Sea,  South- Weft  of  Africa 3  the 
Baltic  Sea ,  which  parts  Mufcovy ,  Poland ,  and 
Germany  from  Sweden  3  the  Red  Sea,  between 
Afia  and  Africa,  &c. 


XI I.  Gulph  is  Water  (hooting  up  into  the 
Land  from  a  Sea  3  as  the  Gulphs  of  Venice, 
Perfia ,  Baffora,  Finland,  &c. 

XIII.  A  Streight  is  a  narrow  Paftage  of  Wa¬ 
ter  between  an  Ocean  and  a  Sea  3  as  Gibraltar, 
Sundy,  Baffora,  and  Babelmandel,  or  thofe  into 
the  Red-Sea,  and  many  others.  It  makes  a  Sea 
differ  from  a  Lake  by  Water,  as  an  Ifihtmts  does 
a  Benin fula  from  an  If, and  by  Land. 

XIV.  A  Lake  is  every  Way  encompaffed  by 
Land,  having  no  vifible  Communication  with 

the 
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the  Ocean ,  Sc.  The  moft  confiderable  are,  the 
Cafpian  Sea ,  the  Lake  Leman  (or  of  Geneva ,) 
Niger  in  Africa ,  the  White  Lake  in  RuJJia^  Sc. 

XV.  A  Bay  is  as  if  the  Land  received  or 
embraced  a  confiderable  Part  of  the  Sea  be¬ 
tween  its  two  Arms.  The  moft  confiderable 
Bays  ^are  thofe  of  Panama  in  the  South- Sea , 
Bifcay  (made  by  the  CoafU  of  France  and 
Spain ,)  of  Bothnia  in  the  Baltic  Sea,  of  Ben¬ 
gal  in  Eaft  India ,  of  Nanking  in  China ,  Sc. 

XVI.  A  River  commonly  arifeth  in  fome 
mountainous  Part  of  the  Earth,  and  makes  its 
Way  (the  great  eft  Tome  thoufands  of  Miles) 
into  an  Ocean  or  Sea,  Sc.  and  in  its  Courfe 
many  lefter  Rivers  fall  in  it.  The  moft  confi¬ 
derable  are.  La  Plata  (which  I  take  to  be  the 
biggeft  in  the  World)  in  South  America  $  Eu- 

-f; 

phrates ,  a  large  River  riling  near  Mount  Ara¬ 
rat  in  Armenia ,  and  falls  into  the  Gulph  of 
Baffora ,  which  parts  Pcrfia  and  Arabia  ;  Dan  aw , 
or  Danube ,  which  rifes  at  Furftenburg  in  the 
Circle  of  Suabia ,  and  falls  into  the  Buxine  (or 
BlacB)  Sea  •  Niger ,  in  Africa ,  which  riles  in 
the  Lake  Niger ,  and  falls  with  the  River 

into  the  Atlantic  Ocean  near  Cape  Verde  ; 
jVy/tf  riles  in  the  Lake  of  Fzana  in  Abyfjina  in 
Africa ,  not  far  from  the  Red  and  with  the 
great  River  Nubia  (meeting  at  Bud)  falls  into 

the 
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the  Mediterranean  Sea  near  Alexandria  in  Egypt ; 
Wolga  rifes  near  Kafan  in' Mufcovy,  and  falls  into 
the  Cafpian  Sea  near  AJiracan  ■,  Ganges  rifes  out 
of  the  Mount  Caucafus  near  Sib  a,  in  the  Mogul's 
Empire,  and  falls  into  the  Bay  of  Bengal  near 
Sundiva.  I  will  add  the  River  Thames ,  which, 
rho’  fhort,  is,  like  the  People,  profound,  gen¬ 
tle,  and  filent ;  it  carries  perhaps  more  Ships 
and  more  Riches  to  that  incomparable  City, 
London,  than  can  be  laid  of  all  thele  other  Ri¬ 
vers  put  together  to  all  Places. 

I  •-*.—*  <*,  *  ■  .  *  • 

XVII.  It  he  Length  of  thefe  Rivers  1  have 
carefully  me  a  fared  thus  : 

Englijb  Miles . 

La  Plata 
Euphrates 
Danube 
Niger 
Nyle 
Urolga 
Ganges 
Thames 

V  1 


But 
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But  Note,  That  the  River  ha  Plata  is  (near 
the  Mouth,  where  it  falls  into  the  Southern 
Ocean )  about  240  Miles  broad, 

XVIII.  And  by  the  foregoing  Defcriptions, 
it  ieems.  That 

In  Land  jn  Water 

A  Continent  may  be  compared  to  an  Ocean . 

A  Large  Empire  —  —  to  a  Sea. 

A  Peninfula  —  —  —  to  a  Gulph . 

An  Ifthmus  — -»  —  to  a  St r eight* 

An  I/land  ~  —  — •  —  to  a  Lake  5  and 
A  Promontory  —  —  to  a  ifay. 

XIX.  But  there  are  many  other  very  confi- 
derable  Rivers  in  the  World,  befides  thofe 
mention'd  above  5  as. 


In 
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in  EUROP  E. 

t  \  \  «...<•(■  *  v  <  ■'  .  .  * 

■  *  *  #•  '  pf  J  .  -  -  •  ,  >  ♦. 

/w  France. 

The  Seyne,  the  Loyre,  the  Roan ,  the  Game. 

-  *  .  ■  :  i  J  *  .  , 

In  the  Netherlands. 

Th e  Maes,  the  Rhine ^  Scheldt  and  Seme. 


In  Spain. 
The  Luero  and  Ebro. 

»  ;  <  V*  ;  f  //  r  \ 

Portuga  l. 

*  '  •  •  i  -  ’■  V  -  c-  *•  •'  ^  * 

The  lajo  and  Guadiano. 


In  Italy. 

The  Zyber,  the  Po,  and  the  Arno.- 

A-'  '  .  .  \  .  . .  •  .  ;  j< 

Germany, 

The  IVefer,  Elbe 5  (befides  the  Danube  and 
fmall  ones.) 


In 


So 
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In  Turkey  in  EUROPE. 

»  . .  ..  .  . 

'  ’  .  V 

The  Save }  Morava ,  Alauta ,  and  the  Pruth. 
In,  Poland. 

The  Nieper  or  Borifthenes ,  IVefel ,  and  the 
Bug. 

& 

w  1  V  v  T  *•  i . 

/#  Muscovy. 

The  Oby^  lanais,  Deefna y  Dwina 9  and 
J  OskolL 

’»  v  i  '  \  r  .  X  y 

In  Sweden.  ,  . 

The  Dalecarlus 5  Ejjinan ,  Indais,  iSc. 

In  A  S  I  A* 

/;;  China  Arabia. 

The  Croceus ,  Kiang,  and  ST/gw. 

J«  AFRICA. 

/  )  • 

The  Zambre  and  the  Zaire. 


In 
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In  AMERICA. 

The  River  of  Amazons ,  Oroonoko ,  and 
Canada. 

XX.  But  I  fhall  give  a  more  particular  Ac¬ 
count  of  the  Parts  of  the  Earth,  and  {hew 
what  Countries  are  contained  in  each  of  the 
four  Quarters  of  the  World,  with  their  chief 
Cities  or  Towns,  and  their  Latitude  and  Lon¬ 
gitude,  when  I  come  to  {hew  the  Ufe  of  Maps  • 
no  Globes  being  large  enough  to  have  all  the 
Places  Situation  diftinguilhed  :  Tho’  by  them 
we  can  beft  account  for  the  Situation  of  the 
Inhabitants  in  general  •  which  are, 

i.  Thofe  that  live  in  the  fame  Latitude,  and 
are  of  the  fame  Side  of  the  Equator,  but  are 
i8q  Degrees  Difference  in  Longitude,  are 
called  Periefi :  As  London  being  in  the  Latitude 
of  51.32.  and  Longitude  270.  if  to  27  I  add 
180,  it  makes  207  ;  fo  that  London  is  in  Periefi 
with  that  Place  (which  is  Sea)  that  hath  La¬ 
titude  510.  32'.  and  Longitude  20 70.  So 
alio  * 

• 

The  Havana,  in  the  Iiland  Cuba  in  America , 
is  Periefi  with  Bengal  in  the  Eafi  Indies. 


G 


Bar - 
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Barbados ,  in  the  IVeft  Indies ,  is  Periefe  with 
Manila ,  ^one  of  the  Philippine  Iflands. 

2.  Thofe  that  have  the  fame  Number  of 
Degrees  of  Latitude  and  Longitude,  but  are 
the  one  in  North,  the  other  South  Latitude, 
are  laid  to  be  fituate  in  Antiefi :  As  London , 
510.  32  .  Latitude,  and  270.  Longitude,  i s  An- 
iiefi  with  a  Place  at  Sea,  which  is  about  20°. 
near  S.  W.  from  the  Cape  of  Good-Hope.  So 
a  Mb  is 

The  Cape  of  Good- Hope  with  (near)  Syra- 
cufa  in  Sicily ,  Sc. 

The  Ifiand  Sanffa  Helena  with  (near)  Godia 
in  Negroland ,  Africa . 

3.  Thofe  Inhabitants  who  have  the  lame 
Degrees  of  Latitude,  but  are  the  one  South, 
the  other  North,  and  have  180  Degrees  Diffe¬ 
rence  of  Longitude,  are  Antipedes  :  As  London 
with  a  Place  which  is  at  Sea,  n°.  30'.  from 
New  Zealand  Southward,  which  is  about  44 
Degrees  Eaftward  from  the  Middle  of  New 
Holland ,  in  the  South  Part  of  Eaft  India ,  in  the 
Great  Southern  Ocean . 


XXL  <Lhs 
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XXI.  *tbe  Circles  and  Parts  of  this 

Globe  are^ 

The  Meridian,  Horizon,  Equator,  Ecliptic,, 
the  two  Tropics,  and  two  Polar  (or  Artie 
and  Ant  art  ic)  Circles ,  whole  Defcriptions  and 
Diftances  from  one  another  upon  the  Globe  are 
as  the  Defcription  of  the  Celeftiai  Globe : 
Only  it  may  here  be  farther  added,  That  the 
Equino&ial  on  the  Celeftiai,  is  called  the  Equa¬ 
tor  on  the  Terreftrial  Globe.  On  which  Globe 
are  to  be  obferved  five  Zones,  the  Dimenfions 
whereof,  with  the  Diftin&ion  of  Inhabitants^ 
and  their  Shadows,  are  thus: 


Inhabitants' 
called 

Amphibians* 
Heterofcians 

c Perifcians , 

• 

XXII.  From  what  is  above,  it  will  follow 
That  in  the  Latitude  of  510.  32'.  North  5  for 

Example , 


2: 

G 

Names  of 
theZones. 

Extent 

Dimenfions. 

soaa. 
csift  at 
Noon. 

1 

Torrid 

Betw.  Tropics 

O  / 

47  oo 

3  ways 

1 

Temperate , 

From  the'Tro- 
i  pics  to  the  To-  \ 
\  lar  Circles  J 

[  Fr.  the  Tales  | 
•  to  the  Polar  C 
[  Circles  5 

43  oo  each 

i  way 

rt. 

Frigid  l 

z3  30  each 

all  ways. 

G  2 


The 
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The  Diftance  from 
the  Equator  to 
the  Tropic  Can-\2^  $ 0 
cer  = 


o  t 


©  / 


0 


From  that  Tropic ?2g  0  2  or  $ i  32  lefs  23  30 
to  the  Zenith  is  S 

* 

From  the  Zenith  to  ) 

the  Artie  Cir->  14  58  4300  2802 

cle  =  * 

From  the  Artie 

Circle,  to  .  the  £23  30  90  00  66  30 

Pole  = 


For  Proof,  the  Sum 

is  from  the  Pole  ^90  00 
to  the  Equator 


And  from  the  Pole  £ 
to  the  Tropic  is  $  J  ^ 

To  the  Zenith  •  38  2: 

The  Equator  to  ? 
the  Zenith  S5L  j 

To  the  Polar  Circle  66  30  9000 


or  90 

00 

lefs  23 

30 

90 

00 

5i 

32 

90 

00 

38 

28 

90 

00 

23 

3° 
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XXIII.  The  Climates  fhew  the  Variation 
of  the  Length  of  Days  and  Nights,  and  of 
the  Riling  and  Setting  of  the  Stars  5  as  the 
Zones  do  the  Quality  of  the  Air  in  refped  to 
Heat  and  Cold,  and  the  Diftin&ion  of  the  In¬ 
habitants,  and  their  Shadows.  A  Climate  is 
that  Space  of  Earth  contained  between  the 
Equator  (where  the  Artificial  Day  is  12  Hours/) 
and  that  Place  where  the  longefl:  Day  is  in- 
.creafed  half  an  Hour.  So 

The  ffrff  Climate  extends  from  the  Equa¬ 
tor  Northward  or  Southward  to  where  the 
Day  is  12-  Hours. 

The  fecond  Climate  extends  from  where  the 
longed:  artificial  Day  is  12  \  Flours,  to 
where  it  is  13. 

*  t  - 

The  third  Climate  extends  from  where  the 
longefl  Day  is  13  Hours,  to  where  it  is 

13 

So  that  according  to  the  Increafe  of  Days, 
there  will  be  twenty-four  Climates  in  each  He- 
piifphere,  counting  no  farther  than  the  Polar 
Circles. 

# 

u  3 
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XXIV.  The  notable  Points  of  the  Compals 
are  efteemed  by  thefe  feveral  Profeflions  thus : 
The  Faces  of 


P hefts  to  the  Eaft,  — 

Their  Right 
to  the 

South  — — 

Left  to 
the 

-  North. 

Afironomers  the  South, 

- Weft  - 

-  Eaft. 

Geographers  theNorth, 

- Eaft - 

-Weft, 

Poets  the  Weft,  - — 

— —  North - 

—  South. 

XXV.  The  Parts  of  this  Terreftrial  Globe, 
are  as  the  Celeftial,  i.  e<  the  Ball,  Brais  Meri¬ 
dian,  Hour-Circle,  Index,  and  Quadrant  of 
Altitude  ,  whofe  life  $  follow* 

PROBLEM  I. 

fto  find  the  Latitude  of  any  Place . 

T  H  E  Latitude  is  the  Diftance  reckoned  in 
the  Brazen  Meridian  from  the  Equator  North¬ 
ward  or  Southward ;  lb  that  if  you  bring  the 
Place,  whofe  Latitude  you  would  know,  to 
the  Meridian,  it  will  fhew  its  Diftance  from  the 

Equator. 

* 

& 


c 
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So  t:he  Latitude  of 

Lovgituds. 

0  tt 

0  t 

London  is 

51 — 32  North. 

2*1 — OO 

Parts 

48—45  N. 

27—40 

.  Stockholm 

59—26  N. 

43—30 

Copenhagen 

56 — 13  N. 

41 — 00 

Criaco 

49 — 56  N. 

46—47 

Vienna 

48 — 14  N. 

47—00 

Mofcow 

55—25  N. 

72 — 00 

Rome 

41 — 5p  N. 

40—30 

Madrid 

40 — 25  N. 

23 — 40 

Amfterdam 

52 — 29  N. 

37—00 

Dublin 

53—20  N. 

20 — 2p 

Edinburgh 

56 — 07  N, 

24 - OO 

"Jerufalem 

32 — 00  N. 

66 — 00 

Mount  Ararat 

39 — 40  N. 

77—30 

Eden{G arden)  32—00  N. 

77 — 00 

Note7  The  Longitude  is  here  reckoned  from 
St.  Michael’ s,  one  of  the  Agora’s. 


G  4 
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prob.il 

f  .  ‘ 

fo  find  the  Longitude  of  any  Place  on  Earth , 

V 

«• 

T  H  E  Longitude  of  the  Places  above  are 
reckoned  in  the  Equator  from  the  firft  Meri¬ 
dian,  which  paffeth  over  the  Ifiand  of  St.  Mi¬ 
chael^  one  of  the  Azora  lilands.  So  to  find 
the  Longitude  of  Jerufalem^  bring  it  to  the 
Brais  Meridian,  then  look  in  the  Equator^  and 
there,  under  the  faid  Meridian,  you  have  66, 
the  Degrees  of  Longitude  required, 

7 

PRO  B.  III. 

Lo  find  what  Hour  it  is  any  ’Time  in  any  Part  of 
the  World ,  when  it  is  12  at  London. 

SUPPOSE  when  it  is  1 2  a-Clock  at  Lon¬ 
don^  I  would  know  what  Hour  it  is  at  Je- 

rufalem  ? 

Becaufe  Jerufakm  is  Eaftward  from  London , 
having  brought  London  to  the  Meridian,  and 
put  the  Index  to  12,  turn  the  Globe  toward 
the  Eaft  Part  of  the  Horizon,  till  Jerufalem  be 
under  the  Meridian,  and  then  the  Hour-Index 
will  cut  2  h,  $o\  Afternoon. 


So 


A  Mathematical  Manual.  8p 

So  likewife  when  it  is  Noon  at  London 3 

h 

'  It  will  be  at  Barbados  — ■  8 

At  Jamaica  - — r— »  6 

At  Cape  Horn  in  T ?rra  del  ? 

Fuego  -  ^  7 

At  Rome  * - — *  i 

At  Gibraltar  - - -  1 1  45  Morn. 

At  Constantinople  — 1  215  After-N. 

P  R  O  B.  IV. 

io  find  at  any  Hour ,  at  London,  where  it  will 
be  Noon*  or  12  a^Clock 5  at  any  Place  in  the 
World, 

BRING  the  Place  to  the  Meridian,  and 
put  the  Hour-Index  to  12 ;  then  turn  the 
Globe  till  London  come  to  the  Meridian  ;  and 
then  the  Index  will  fhew  the  Hour,  upon  a 
Dial  at  London ,  when  it  will  be  x  2  at  the  laid 
Place.  And  thus  may  all  the  following  Towns 
be  put  upon  a  Dial  at  the  feveral  Times  when 

it 


15 


\ Before 
(  Noon. 


00 


3 


00  After-N. 
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it  will  be  12,  or  Noon,  at  the  feveral  Places 
put  down. 

fn  the  Morning, 

h.  ' 

Pekin ,  the  Metropolis  of  China ,  it  will 


be  12  there,  when  it  is  here 


4  1S 


Cape  Comorin  in  Eafi  India ,  between  >  , 
Malabar  and  Cormandel  Coafts,  * 


Bombay ,  in  Eafi  India ,  on  the  Co  aft  of  l 
Malabar ,  *■— —  — — — »  i 


Cape  Kafalgate ,  in  Arabia  Fatlix ,  en*  ?  Q 
tring  into  the  Gulph  of  Qymus 5  —  S  ° 

Ifpaban ,  the  M.  of  Perfia,  — -  8 

•  •  -  ..  / 

Bajfora ,  where  the  Caravan  comes  from 


MeCCa, 


Babelmandel  Streights,  entring  into  the  ?  0 
Sea,  — — * - ,  5  & 


oo 


5  30 


Batavia ,  in  the  Ifle  of  in  Eafi  ? 

India ,  — -  — — •  S’  5 

Middle  of  the  Me  Sumatra 

Middle  of  the  upper  End  of  the  Bay?  , 
of  Bengal  - —  - -  |  *  20 

the  M.  of  India  —  —  6  30 


45 


7  00 


00 


22 


8  35 
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In  the  Miming. 

h.  ' 

Middle  of  Madagafcar  it  will  be  12  ^ 


there,  when  it  is  here  —  5 

Mofcow ,  Metropolis  of  RuJJia 9  *—  9  10 

Aleppo  and  Antioch  ~  *  9  20 

Jerufalem  —  — -  - - *  9  30 

Constantinople  —  - -  9  45 

IVarfaWy  M.  of  Poland 5  10  33 

of  Good-Hope  .  *  ■  10  38 

Stockholm^  M.  of  Sweden^  - — —  ?o  40 

Vienna 5  M.  of  Germany ?  - *  10  47 

Rome ,  M.  of  Italy ^  n  -  10  53 

Copenhagen 5  M.  of  Denmark ,  — -  11  22 

\  * 

j5^/z/  and  furin^  —  —  1 1  24 

Antwerp 3  - — ~ — ~~  - -  1 1  38 

Amsterdam 5  ~  ““  1 1  4° 

Paris ^  the  M.  of  France 5  -  11  5° 

Madrid 3  the  M.  of  12  12 

Dublin , 
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-  .  . >  * 

/«  Mominz . 

■f  j 

/ 

Dublin 5  Metropolis  of  Ireland ,  — — 

12 

27 

Madera  — — 

—  I 

17 

&  Mary*  s,  a  Weftern  Ifland,  — 

—  I 

48 

Cape  fZn#  in  South  America  — 

2 

47 

r 

Cape  Farewell  in  North  America 3 

—  3 

Surinam 5  in  South  America, ?  ~ 

3 

45 

Barbados  - - - —  — 

3 

50 

Antigua  - — - 

o 

4 

15 

Bermuda 3  near  the  Coaft  of  Virginia 3 

—  4 

2 5 

Bofion ?  in  New-England 3  •—  - 

-  ‘  4 

45 

New- Tor  k  • —  - 

5 

OO 

Port-Royal^  in  Jamaica 5  — - 

i 

-  5 

30 

Middle  of  the  Streights  of  Magellan 

5 

30 

Sea-Horfe  Point  — — — .  ^ 

-  6 

30 

Mexico 5  in  North  America ,  — — 

—  6 

? 

50 

Port  helfon^  in  Iludfon  s-Bay^  - — - — 

-  7 

20 

South  End  of  the  Ifle  California 

- •  8 

08 

Explanation 

,«*  '  ;•  i 
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Explanation  of  the  foregoing  A  B  L  E 
there  needs  little  more  than  what  is  above. 

It  fhews,  for  Example,  That  it  is  12 
a-Clock  at  Jemfalem ,  when  it  is  3 o'  paft  9 
at  London^  and  the  Counties  North  or 
Southward  of  London. 

It  fhews  alio  the  Difference  in  Time  at  any 
Hour:  For  it  being  Noon  2h.  30'.  at 
Jerufalem  before  it  is  at  London ,  it  is  3 
a-Clock  p.  m.  of  confequence  at  Jerufa~ 
lem ,  when  half  an  Hour  paft  12  here  : 
And  fo  of  any  other  Places  and  Times  that 
are  in  the  Morning-Hours.  But  for  thofe 
in  the  Afternoon,  as  Barbados ,  it  is  but 
12  there,  when  it  is  50'  paft  3  here;  and 
confequently  at  1  o  in  the  Morning  here,  it 
is  but  10 '  paft  6  at  Barbados  :  We  being 
3  Hours  and  50  Minutes  before  them,  as 
lying  fo  much  more  Eafterly. 


PROS, 
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PROB,  V. 

.  t  ■ 

% 

find  the  Difiance  of  any  two  Places  on  Earth 

\ 

9 

L  AY  the  Quadrant  of  Altitude  on  the  two 
Places,  which  gives  the  Degrees,  and  multiply 
them  by  70,  and  the  Produd  is  Englijh  Miles. 
It  being  found,  by  actual  Menfuration,  by 
Mr.  Norwood ,  that  there  are  upwards  of  69 
Miles  in  a  Degree. 


.  \ 

PROB  VI. 

,  V  / 

l 

Sto  find  the  Bearing  of  any  one  Place  from 

another . 

vi-'  •  e\  •  AV  '  .  '...i'  _ 

HAVING  re&ify’d  the  Globe  as  to  Latw 
tude5  and  the  Quadrant  placed  in  the  Zenith* 
lay  it  over  the  other  Place  you  would  know  the 
Bearing  of*  and  then  the  End  will  cut  the  Ho- 
nzon  .  Right  againft  which*  in  the  outward 
yon  will  fee  the  Point  of  Compafs  the 
latter  Place  bears  from  the  firft  which  is  brought 
to  the  Zenith, 


Take 


A  Mathematical  Manual. 


<?5 

\ 

Take  the  Examples  of  the  two  laft 
Problems ,  of  the  neareft  Diftance  and  Bearing 
of  47  of  the  moft  noted  Places  in  the  World 
(as  follow)  from  the  opulent  and  famous  City 

of  London . 


In  EURO  9  E. 


Neareft 
Dift.  Eng. 
Miles . 

Paris ,  the  Metroplis  of  >  ,  Q 

in  /  200 

trance , - 3 

Bearing,  or  Point 
ofCompafs ,  /row 
London. 

near  S.  by  E. 

Madrid ,  the  M.  of  Spain,  760 

near  S. 

Vienna,  the  M.  of  Ger-1 
many,  — -  * 

near  E.  by  S. 

Stockholm ,  the  M.  of  £  „ 
- *98° 

near  N.E.byN. 

Copenhagen,  the  M.  of  ? 
Denmark,  —  5  ' 

near  E.  N.  E, 

Amfterdam ,  M.  of  the? 

United  Provinces, 

near  E. 

BntJJcls,  the  M.  of  the  ? 

1 0  ^/?r.  Provinces,  ^  ^ 

near  E. 

-> 

Berlin, 
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Neareft 
Dift.  Eng. 
Miles. 

• 

Berlin ,  Metropolis  M) 

Upper  Saxony  in  Ger-£  $6 o 
many,  - - -  3 

Hanover ,  in  Lower  j 
Saxony  in  Germany ,  5  ^’2o 


Bearing ,  or  Po/»£ 
0/  Compafsjfrom 

London. 


E  by  N. 


E. 


Shisburgb  M.  of  the  £  near  E.  S.  E. 
Circle  of  Srnbia , 

Cracow ,  the  M.  of  Po- 

toi,  - -  | 700  nearE- 

.the  M.  of?  p  N  E 

- - — •  5*530  E.JN.Ji. 

Rome ,  the  M.  of  Italy,  840  S.  E. 

Constantinople,  M.  of  ^  j^0  ^  g 

Bafil,  M.  o(  Switzerland,  400  S.  E. 


in  Savoy. 


Gibraltar,  in  the 
Streights  by  the 
Mediterranean „ 


525  near  S,  E, 


1250  near  S,  S.  W. 


Port  Mahon,  in  the  lile  ? 


Minorca 


5710  nearS. 


MeJJina, 


V 
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Nearejl  Bearing^  er  Point 
Diji .  Eng.  of  Compafs,  from 
Miles.  London. 


MeJJina,  Metropolis  of }  „  „ 

Sicily ,  _ t_  >1085  near  S.S.E, 

Fm're,  the  M.  of  that?  ...  ■  ,j.„  .  *  . 
Republick,  _  '  near  S.  E.byE, 

\ 

Belgrade  M.  of  Serbia a  ?  Q  p 
in  Europe  fur  key  ^  59^°  ii.  o.  E. 

Leghorn,  a  Free- Port  in?  „  ^  , 

It  fly  ^  — _  J^00  near  S.  E.  by  & 


«  *  * 


70  .A 


fhoqori^lA  Dfft 

* 


II.  A  S  I  A. 


t , 


> 


\  Jia  oble._  . 

Jerufalcni  m  Palejiine  2390  near  E.  S.  E 

Bamafcus  the  M.  of  ?  — ~  - — 

Syria ^  —  ...  j?a>55  £.  S*.  J2 

•  :  v|b 

Aleppo  in  4-rw  c  *  2356  ‘Inter  E.  S.B. 

V'  **-*-4-  -  -  ^  *•; 

Ifpaban  the  M.  of  Perfia  3200  E.  by  S. 

Pekm,  the  M.  of  C/w  5180  N.  E.  ,, 

.  7/? r/tfry, about  theMiddle  4200  near  N.  E, 
the  M.  of  Eafi- 


1 5290  E.  by  N. 


»  ■  -  \ 

& ' 

/  i*  > 


H 


Bomtdv* 
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Neareft  Bearing ,  or  Point 
D/ft.  Eng.  of  Compaf^from 

Miles.  London. 


Bombay  on  the  Mala-  7  near  £. 

bar  Coaft  — — — 


Bengal ,  on  the  Cor  man-  7  ^  ^ 

del  Coaft,  - - - 


III.  AFRICA ; 


Cape-Coaft  Caftle  in  the 
Middle  of  the  J2r/- 
ttjh  Factories  in  Gai¬ 
ney ,  — 

Cape  of  Good- Hope ,  the 
moft  South  Point  of 

Africa^  - ~ 

Middle  of  the  Me  Ma- 
dagafcar ,  - — 

Helena , 


2310 

S.  E.  by  E. 

<1330 

S.  by  W. 

>3290 

S.  by  W. 

(>6160 

S.  by  E. 

|i8xo 

S.  E. 

• 

'  483° 

near  S.  by 

IV, 
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IV.  AMERICA . 


Nearejl 
Dijl.  Eng. 
Miles. 


Barbados one  of  the  ? 
Carihbee  Iilands,  $4*7° 


Bearing,  or  Point 
of  Co?npafs,from 
London. 

near  W.  by  S. 


New-England , 
Penfitoania ,  - 

Maryland  - 

Virginia ,  — — 
Carolina , - 


Jamaica^— 


Newfoundland) 


3360  W.N.W, 
3710  nearW.  byN. 

3780  nearW.  NW. 

■> 

■3920  W.N.W. 

i ...  A 

4200  near  W.  N.W. 
*4900  nearW. 

2100  W.N.W. 


North  End  of  Baffin's 
Bay,  themoft  North  ^2730 
Part  of  America , 


N.  by  W. 


Cape-Horn,  the  moft  }oc  0  ,  xxr 

Southerly  Part, - 1 889°  S'  W-  bY  W. 

Thefe  are  the  neareft  Pittances  ;  but  they 
would  be  much  more,  if  we  compute  the  Pi¬ 
ttance  a  Ship  runs  upon  feveral  Courfes  to  come 

H  2  at 
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at  a  Port.  As  for  Example ,  to  Bengal  in  Baft- 

India  :  .  •. 

From  London,  Eaft  about  6o,  with  W.  Wind 
Thence  Southward,  20,  with  N.  Wind. 

Thence  Weftward,  —  750,  with  E.  Wind. 

’  \  - 

Thence  near  South,  | 

to  make  the  Cape  /  6300,  with  N.  Wind, 
of  Good~Bope3  - — ■  * 

And  thence  near  7  6  with S.W. Wind, 
N;E.  to  Bengal,*  5 


V  4  ¥ 


V  '  •- 


V.1  I*" 


i  * 


Sum  —  14060  to  Bengal  in  Eafl 


xii  y 

*  *  <  *  * 


1  o.: 


*v  7  T 

a 


.  it  V*/ 


%  V  .  :  •  f  v 


,  .  \  w 


w* 

i 


jr 

v  v  ^ 


*  -p*  rff* 

tlViQVL 


i  :.;ii  .  " 


:'s  .  '  :?  .  '  ••  ) 
jHT  £  ?  . 

.  ...  •*»  r* , 

*  <0  t  *  *  *  <*  -  * 


,  ,.u  ?  ..  J ..  c;h  ^ 

~i(I  t}di  otuqaio:> 

.f  1  ■■  y  >.  .'  ,  '1  -  1  .  ■  .  \  '  !  ■■  ■  J  ;  V  ..  i  r  (■ 


-•»  * 


'  SECT, 

nrt  '  ■■ 


<>  V 

VL  ■* 
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SECT.  IV. 

e  .  „  "  '  ■  ,  .  '•  »  .  ^  t  ■  +  )  ■  9  iy  r 

A  Descri  ption  and  Use 

of  MAP  S. 

Map  is  a  Rcprefentation  of  the 
Earth  and  Sea,  or  of  fome  Part 
thereof  in  Plano ,  or  as  a  Plane  Su¬ 
perficies. 

•  II.  A  Map  of  the  World  fhews,  in  two  Cir¬ 
cles,  the  Situation  or  Pofition  of  the  four  Quar¬ 
ters  of  the  World  :  Th^t  Circle  towards  the 
Right  Hand  containing  Europe ,  Afia^  and 
Africa ,  with  the  Ifies  thereto  belonging ;  and 
that  toward  the  Left  hath  in  it  America ,  with 
the  Tflands  appertaining  to  it.  * 

III.  the  outermojl  (or  entire)  Circle ,  is  the 

grand  or  firfb  Meridian,  from  which  the  Lon¬ 
gitude  is  reckoned  Eaftward,  from  i  to  180 

H  3  Degrees, 
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Degrees,  in  the  Equator,  as  appears  in  the 
Right-Hand  Circle  $  and  from  1S1  to  360  in- 
cftifive,  or  to  the  grand  Meridian  again,  which 
is  evident  in  the  Equator,  and  in  the  Left  Hand 
Circle. 

IV.  In  this  Map  of  the  World  the  Circles  of 
the  Globe  are  delineated.  The  Equator  is 
drawn  quite  through  the  Middle  of  both  the 
faid  Circles,  divided  into  Degrees  as  abovefaid, 
and  through  every  five  of  thofe  Degrees  there 
paifeth  curved  Lines,  or  Meridians,  which 
meet  in  the  Poles  of  the  World.  And  by  thefe 
Degrees  in  the  Equator ,  the  Longitude  of  any 
Place  is  reckoned,  or  its  Situation  with  refped 
to  Eaft  and  Weft.  Which  Meridiansare  num¬ 
ber’d  in  every  10  Degrees  of  the  Equator  to 
360,  as  is  obferv’d  above. 

But  the  Latitude  of  Places  is  computed  by 
the  Degrees  in  the  grand  Meridian,  reckon’d 
from  the  Equator  upward  or  downward,  i.  e . 
Northward  or  Southward,  and  is  diftingui/hed 
by  curved  Lines,  which  run  (or  are  fuppos’d) 
parallel  to  the  Equator  through  every  five  De¬ 
grees  of  the  grand  Meridian  $  which  Parallels 
are  number’d  10,  20,  30,  &c.  And  the  Dou¬ 
ble  Lines  23  ~  Degrees  above  the  Equator,  is  the 
Tropic  of  Cancer ,  and  fo  much  below  is  the  Tro¬ 
pic  of  Capricorn,  And  the  curved  Line,  divided 

into 
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into  Degrees,  which  pafles  through  both  Circles, 
and  crofleth  the  Middle  of  the  Equator,  touch¬ 
ing  the  Tropics,  doth  reprefent  the  Ecliptic. 

V.  There  are  alfo  Maps  of  Part  of  the 
World  ->  as  the  four  Quarters,  Europe,  Afia , 
Africa ,  and  America .  Thefe  have  the  Degrees 
of  Latitude  on  the  Eaft  and  Weft  Sides,  and 
of  Longitude  on  the  North  and  South,  all  ex- 
prefled  by  curved  Lines. 

VI.  In  fome  Maps  the  Longitude  is  rec¬ 
kon’d  from  London  at  the  Bottom  ,  and  from 
tfeneriff,  or  fbme  other  of  the  Canary ,  Ma¬ 
dera,  Cape  Verd,  or  Azor.a  Illands,  at  the 
Top. 

* 

VII.  In  Maps  of  Part  of  the  World,,  there 
are  fo  much  only  of  the  Meridians  and  Parallels 
exprefled,  as  fall  within  fuch  Portion  or  Part. 
And  in  the  Maps  of  Kingdoms  only,  the  faid 
Meridians  and  Parallels  are  exprefled  by  ftreight 
Lines. 

VIII.  In  all  Maps  the  upper  Part  is  the 
North,  the  lower  South,  the  Right-Hand  De¬ 
grees  Eaft,  and  the  Left  Weft  $  which  are 
fometimes  thus  marked  : 

H4 


North 


c  'J  • 


Manual, 

- :‘uuJ  i;r  ri;  il"4a w,  w( 

*■  i  L  k  /»-  ?  f  < 


:%k4  4  c 


Borealis ,  or 


»  a . 


■A  - 


South 

i  ; 

Baft 


*  .A 


Meridionalis ,  or  Aufiralis. 

U  ^  •  <V  ' 

^  1  •  -  *4* t  r*  *  r* .  ’ . 

S./  j  >Jp  vj!  i  .,ii  f  i 

-#  * 


Orient  alis. 


.j!,,,.  '  , 


Occidentalism 

:  ■  i :  . f  ?  m  ^ 


;  t  •  •>>.  -f  • 


As  to  the  Zones,  Climates,  Denomi¬ 
nations  of  the  feveral  Parts  of  Land  and 
of  Water,  and  different  Situation  of  In¬ 
habitants  with  refpedt  to  Shadows,  and 

M  .  /■.  ■  ^rr\  *  /*»  1  a  T  a  ^  M  - 


y 


’/?,  and  y 


are 


fully  accounted  for  in  the  life  of  the  fer - 

refirial  GUhe^  Foregoing. 
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The  L  atitudh  and  Longitude 
of  the  molt  noted  ‘Places  in  tlx. 

J  J 

World,  the  Longitude  from  the  I  fie 
Teneriff  j  and  all  North  Latitude, 

‘  '  except  what  is  marked  S.  ■ 

Hi*  ;n  a  —•  -  fii  ■, 

I.,  In  EUROPE. 


■,'r.  .  f'\ 
^  *  Ji/ 


*  . 


'  V 

' 


I.  In  Great  Britain,  &c. 


L 


OJA  DON,  the  Metro- 
polis,  — — — - 


Scotland , 


land. 


North  La¬ 
titude. 

f 

0 

Long,  from 
Teneriff. 

0  * 

c* 

CO 

M 

vy 

18  36 

54  00 

17  46 

56  07 

15  So 

'  ,-T  t 

.  * .  ■  j . » 1  ‘i. 

ss  20 

12  OO 

ihe  other  Cities  in  England^  i.e. 

Bath,  in  Somerfetjhht,  51  23  -  16  14 

Brifiof, 


I 
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North  La -  Long,  from 
tttu.de.  Teneriff 

a  #  c  / 

Brifio /,  Part  in  Soinerfetfihire ,  5 1  30  l6  OO 

Canterbury^  in  Kent9  - -  51  20  19  46 

Carllfle^  in  Cumberland^ *—  54  50  15  56 


Chefier ,  in  Chejhire , 

53 

17 

15 

51 

Cbtcheficr ,  in  SuJJes^ 

5i 

17 

51 

Coventry ,  in  iVarwickjhire ,  — 

•52 

27 

*7 

14 

Durham ,  M.  of  that  County, 

54 

47 

17. 

16 

j£/y,  in  the  County  of  Oft#-  P 
bridge , - —  5 

l8 

•  '  r 

46 

Exeter ,  in  Devonshire ^  — 

50 

44 

15 

02 

Gloucefier ,  in  that  County, 

5* 

56 

l6 

26 

Hereford ,  in  that  County, 

52 

08 

15 

44 

Lincoln ,  in  that  County, 

53 

17 

l8 

OO 

Litchfield ,  in  Staffordjhire ,  " 

52 

44 . 

17 

00 

Norwich ,  M.  of  Norfolk — - 

'52 

43 

19 

46 

Oxford^  M.  of  that  County, 

ji 

47 

•  17 

16 

Peterborough 9 
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North  La -  Long,  from 

tuw.de.  TcnerifE. 

of  of 

Peterborough ,  in  Northamp-l  , 

tonjhire ,  p2  34  1  *v> 

Koch  eft  er ,  in  -  51  24  19  15 

!*  «  •  .  W*  V  J.  - 

Salisbury,  in  Wiltjhire, - -51  03  16  51 

Wells ,  in  Somerftetjhire,' - 51  13  16  14 

1  _  -  ••  ■  ■  *  ■*  ’  1  •  -  •  ■_  ■  >  v'vi 

Winchefter,m  Hampshire,  5103  1721 

Worcefter ,  in  that  County,  52  17  16  21 

/ 

Cambridge  Univerfity, - 52  13  18  32 


The  four  Cities  are. 


St .  Afaph,  in  Flintjhire , 

53 

23 

15 

21 

ganger,  in  Caernarvonshire , 

53 

21 

H 

3<> 

*&.  David's,  in  Pembrokeshire, 

52 

02 

13 

3$  , 

Llandaff,  in  Glamorganshire, 

32 

» 5 

21 

-  A  '  O  . 

•  *  •  c . 

.  --  - , 

In 

1 
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mi'  •!'■■■ 1  L  -  •'  ’  '-CL 

a,  In  France  ;  as,> 


1  »  \  O 


f  __  *  ,  * 

1 

North  La- 

A-  *  ffc.  * 

Long. 

from 

* '  *»  I  V-  •  -  - 

titude. 

.  T  eneriff. 

Paris ,  the  Metropolis  of  the^ 
Me  of  France ,  &c.  —  j 

o  / 

•48  4 S’ 

0 

- 1  t 

21 

/ 

30 

th  '  r  .  ...  "•  ■  ’  v 

■'.v  VA'  V\  fu  , 

U**  vv  ^  v  j  1 

,\v.7. 

Amiens^  M.  of  Picardy %  -  —  - 

49  54 

21 

26 

A1  :  .  f  I  I?  . “ 

•  *  * 

•-  5s 

X  V 

*  ■*  »  * 

Rheims 3  M.  of  Champaigne  ~ 

-49  13 

23 

18 

r  "  ■  ■■  |  r  ,"■■■  ;  •  ,  .  .  j, 

Rotmij  M,  of  Normandy 9  ~ 1 

A  r  ».> 

-  -  •.  si-  - 

49 

'VV/A  A  t 

3  •*  ! 

20 

>V-.  'V\ 

02 

I  "i  f  I  ’  r‘?  ;.!7CU 

Rhemes  y  M.  of  Bretagne 5 

.>  Ii:  >  i'j  if  , 

48  03 

l6 

i "  V\ 

30 

*’■  r-  7  ‘  v  O  k>  .  •  ! 

r,i.  ■  -  •«'  • 

/f,/'  i 

■s  ‘^ydvsS 

r.iri 

Orleans 5  M.  of  Orleanois 9  — 

■47  44 

20 

42 

Dijon  ^  M.  ot  Burgundy^ 

'43 :  47 

24 

°5 

l 

Lyons  y  M.  of  Lyonoif  ?3 

-  4  5  24 

24 

08. 

Mourdeaux ,  M.  of  Guienne 5  or’ 

j 

Gajcoigny 5  -  - 

1 44  5° 

CI7 

5o 

•s'  i 

„  V  •  ■ 

K  «-  S'-O  .  ••  •'  '• 

fit  4 

i,  .‘1  fcC 

i.  .‘f 

5 fhouloufe^  M.  o (Languedoc, 

43  29 

I9 

..  A  r 

48 

1 

Grenoble 5  M.  of  Dauphine,— 

'  \ 

■44  54 

25 

40 

M.  of  Provence*.  —  - 

43  04 

24 

40 

Nancy ,  M.  of  Loraine^  —  - 

-48  4O 

25 

40 

Befamon .  M.  of  French  Compte 

3  47  07 

25 

28 
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\ 


3.  In  Spain;  as? 


V.  t,  c 


v  * 


;v  •  'r  r'fT*  'I  ■' 

*  t:.uV«L  i.  m  ■+*  +  •  - 


t 


.  /id 

North  La-  Lpng.  front 
titude V  Teneriff, 


o  / 


*8?fl38 >W<W'M i„|40  2J  IJ  40 

I 

Compoftella,"  the  M.  of  Galicia,  43  oa  08  16 


Oviedo,  the  M.  of  Aufluria , — 43  23 


Bilboa ,  M.  of  Bifcay , 


43  47 


11  05 

14  22 


Pampeluna ,  M.  of  Navarre , — *42  52  16  06 

Saragofa ,  M.  of  Aragon, — — ^41  35  17  oa 

♦  ^  i  »  t  *  .  v-  *•  *  '  « 

„*».  .  *•  i4.  >  .  ..  k  ►>  . 

^  . =*•  j 

Barcelona ,  M.  of  Catalonia, —  40  34  20  23 

Valenti  a,  M,  of  the  Kingdom 


«  J  Hj 


of  that  Name, 


39  2  5 


<  -  » 


.‘v  i. 

i f 


17  15 


c 


v  ■,  J  '  -A  t  V  •  ’’ 


Vv’N 


Murcia,  M.  of  that  Kingdom,  38  04  16  34 


C 


'1,,  >  r 

O  / 


Burgas,  M.  of  Qld  Caftile,  —  42  25  13  3° 


Leon,  M.  of  that  Kingdom,  42  44  11 

'  V»  V*  *  «  * 


.  ' 


Placentia,  3Vf  •  of  Efixamaduta,  %%  48  11  50 


‘r*  »  ■  v  w 


Seville 5  M.  of  Andalufia,  1+  37 ' 30 ;  11  14 

v *  ’i  . '  '  .  ■  "  *  •" 


Cadiz,  in  Dtfta 


r‘  c  . 


i  **  ' 


' 

%  \  *  -l  \ 


3$" 3?  • 10  4>. 

Granada 


I 


1 
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North  La - 
titude. 

Long *  //wk 
Terierif? 

Granada ,  Metropolis  of  that' 

0  9 

£37  28 

0  / 

Kingdom, 

?3  55 

1  ■  \  0 

Majorca^  M.  of  ditto  Ifle, 

39  04 

20  33 

Citadellay  M,  of  Minorca 3 1 
[Englifbd  - -  . 

^40  DO 

22  30 

4.  Italy;  as, 


Roffiey  M.  of  Italy  y  — —  41  jo 


Chamber y*  M.  of  the  D  u  tchy  7 
of  Savoy  3 

T unity  M.  of  the  Principa-7 
lity  of  Piedmont y  — - —  J44  34 

Cafaky  M.  of  Montferraty  * —  44  40 


Genoa*  M.  of  the  State  of 
Ge#oay  - - — 


Milan ,  M,  of  that  Dutchy,  44  55 


Parma7  M.  of  that  Dutchy,— 44  24 
Modena 5  M.  of  that  Dutchy,  44  14 
Mantua^  M.  of  that  Dutchy,  44  52 


20  02 
25  24 

27  26 

28  17 

29  00 

29  13 

30  40 

31  32 

31  10 

‘Trie fly 


A  Mathematical  Manual. 


North  La¬ 
titude. 


ffriejl,  in  IJlria , 


45  44 


Venice ,  Metropolis  of  that  ? 
Commonwealth, -  ■■  ■  5 


45  20 


Florence .  M.  of  the  Dutchy  ? 
of  Fufcany ,  - —  5^3  20 

Leghorn ,  in  Ditto ,  — — —  43  52 

Naples ,  M.  of  the  Kingdom*)  , 
of  Naples ,  -  -  ■»  )  * 


Palermo ,  M.  of  Sicily,  —  37  26 
Cagliari ,  M.  of  Sardinia, —  38  10 


5.  In  Germany;  as, 

Metropolis)  in?  0 
Auftria,  -  14 

t  /; 

Hanover ,  in  Lower  Saxony,  52,  35 
Berlin,  M.  of  Brandenburgh ,  52  33 
Drefden ,  in  Saxony ,  —  51  06 


in 

Lo«?v  from 
Teneriff. 

0  / 
34  55 

* 

33  04 

32  10 
31  00 

36  15 

34  50 
30  24 

37  05 
29  36 

33  52 
33  50 

Magde~ 


t 


ill 


A 


NU  A  U 


X  ■' 


\  O  / 

Magdeburg  Metropolis  of  /  .  ■  ^ 
Lower  Saxony ,  — - — -  A  ,f 

i 

Munfler ,  M.  of  dfefiph allay-  52  00 


cle-of  the  Upper  Rhine , 


the  Lower  Rhine , 


\  ni 


Augsburg,  M.  of  Swabia,  * 
Nurenburg,  M.  of  Franconia,  ,49  24 


Prague,  M.  of  Bohemia, 

Bafil,  M.  of  Switzerland,  —  47  34 

Antwerp ,  M.  of*  German  .Ne-  ? 
ther lands,  —  j  ' 

JAujJels%  M.  of  Brabant,  - 


1-i  * 


...  V-  > 


<  £ 


c  C  “ ...  4 


North  La¬ 
titude. 

Long,  front 
TenerifT 

0  / 

0  / 

(52  O 

J 

32  OO 

if,  ,  VJU  a  p 

4 

■  52  00 

27  12 

[48  28 

v.  r  • 

27  26 

> 

!5°  55  ' 

26  32 

.1  . 

■>  .  , 

48  i,4 

30  57 

49  24 

I O  .  £  V  i  : 

31  II 

47  58 

31  36 

49  58 

34  33 

47  34 

27  l6 

f  51  46 

23  3^ 

"  \ t '  .A 

50  54 

f  '  .  a  t  :  .  * 

'*»  -W  -  W  <-  *  «.  , 

•  ;  .  -i  i  « 

23  Sh 

\x 

>-t  ^  *  - 

\  »,kU  • ..  .--s 

:  l  \  t.  L  A  O  :  I' 

*  •*  .. -t* 

.  •  .  v  •  -A 

*  ■  *.  *»■  ^  * .. 


*, 


6.  In 


t 


-A  Mathematical  Manual.  113 


6.  In  the  United  Provinces. 


North  La- 

/mn 

titude. 

Teneriff. 

0  / 

/ 

0  / 

Amfterdam  M.  of  the  Seven- 
United  Provinces-  —  >  29 

T  ?  ...  \  J 

24  00 

» 

Hague ,  in  Holland ,  — —  52  *8 

23  22 

Haer lent,  in  Holland,  52  31 

23  36 

,  »•->  •  i  r  •  r  •  _  *N 

7.  In  Sweden. 


Stockholm ,  the  Metropolis^  * 

*  59 

26 

39 

5 

;  '  >S  *  r'  1 

Riga,  M.  of  Livonia,  now 

5+ 

n 

H  t  ».  i 

under  the  Czar,  - - 

45 

34 

Nottehurg,  M.  of  Ingria,  «— 

5$ 

52 

34 

00 

M.  of  Finland  — — 

60 

23 

43 

33 

Lunden,  M  of  Schonen ,  — — - 

'  J6 

44 

33 

22 

Revel,  in  E  aft  land,  now 

46 

.  A  i  <  *  \ 

under  the 

T3 

32 

Narva ,  M,  of  Eaftland,  now 

Un 

r 

* 

under  the  — 

P9 

00 

50 

25 

Norma,  M.  of  Lapland 

/  •’>  #'*  /  |  i 

*  66 

3 

44 

00 

Chriftianftat,  in  Gothland,  *— 

•  56 

35 

34 

16 

I 

8. 

In 
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8.  In  Denmark. 


North  Let - 
titude, 

0  t 

Long,  from 
Teneriff. 

«  ' 

Copenhagen 5  the  Metropolis 

O 

*  56  13 

a^ 

30 

Bergen^  M.  of  Norway 5  — 

6l  OO 

24 

15 

Hamburg 5  M.  of  Holftein ,  - 

“  53  57 

29 

20 

Slefwick 5  M.  of  South  Jut - 
landy 

555  57 

29 

24 

IVyhurgj  M.  of  North  Jut - 
* — ■  — 

J56  47 

28 

52 

9.  In  Russia  or  Muscovv. 


Mofcow 5  the  Metropolis  ■ 

55 

25 

^3  CO 

Archangel 5  M.  of  Dwina  — - 

64  50 

65  IC 

Novogrod 5  M.  of  Novcgred  - 
Weliki j  —  —  ! 

[58 

10 

55  18 

Aflracan ,  M.  of  that  King- ; 
dom,  —  1 —  — *  - 

[47 

00 

72  30 

Petersburg ,  at  the  upper  End ; 
of  the  Gulf  of  Finland  —  ! 

i  60 

30 

5°  So 

,  'ft 

10.  In 
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io.  In  P  O  L  A  N  d. 


<  "0 


North' La-  Long-  fron< 
tirade.  Teneriff. 


T  ) 


Cracow  >  the  Metropolis  of  }  ^ 

Poland ,  — -  jj49  5 


O  '  + g  f 

40  47 


V  f-  T 


7 


54  ^  4°  42 

•*  «  T  r.  *r 

\\t\  W 


IVarfaw ,  M.  of  Maffovia, — ■  52  7"  42  5 

r-,  {,  f.  ^  A  1  V  » 

Dantzick ,  M.  of  Prujjia , 

Mittau ,  M.  of  Court  and ,  —  57  oo'‘  44  go 

Wilna^  M.  of  Lithuania ,  - —  54  31  47  14 

i  <  *  c  * 

-w.  \  *-4h  H  ,*  ’  s 

Lemhurg, ,  M.  of  RuJJiaRubra0  49  36  45  00 

-  <T  *  -  ■  *"  \  ‘  ’’’f:  If* 

Raminieck ,  M.  of  Podolia ,  —  48  50  47  46 

■  ■  •  •  ■  . 

Brefte ,  M.  of  Polefia,  - *  51  55  45  8 

V*  .  .  ,  .  V  \  -  l  V*/  •  .  -  ,  »  .i. 

*  I 

11.  In  Turkey  in  Europe ,  as, 

*  JL  O  V\  i  1 

Conjtantinopley  the  Metropolis,  43  00  54  20 


Buda^  the  M.  of  Lower 

Hungary s  now  under  the? 42  17 
Emperor,  - -  i 


Belgrade ,  M.  of  Serbia  now  7 
under  the  Emperor,  —  5 

I  2 


20 


41  44 

.  /r 

•  t  ^ 

42  34 

Lem  if'- 
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•a  M  A  VO 

o  ' 

I46  6 

Adrianople  3  in  Romani  a  ^ '  —  43  18 


North  La-  Long,  front, 
titude.  TenerifL 


21 emijwar ,  M»  of  that  Go¬ 
vernment,  und.  Emp. 


M.  of  Dalmatia 5  —  44  34 


i. 


Pofega,  M.  of  Sclavonia ,  —  45  46 


i 


filajania^  under  the  Emp 

rheffalonica ,  M.  ?  , 

InninZ,  54 


T  *  ■ 

Salonic a ^  or 

of  Macedonia y 

. 


Mifijihra,  M.  of  the  Morea,  35  25 

Afophj  M.  of  Crim  Tartary , 

r5  —  5 4 


by  iome  in 


00 


43  ^4 
51  00 

■. ,  - A 

37  20 
39  42 


Hermanftad ?  M-  of  STwh-?  ^  6  g 

rrivama.  under  the  Emn.  >  T 


47  00 
47  32 

6l  OO 


II.  ASIA, 


->  >4  : 


Jerufalem 5  the  Metropolis  of  £ 

Palefine,  — —  *  3  44 

DawafcuSy  M.  of  — 


S2  44 

won 

69  OO 

•'v  00 

wW 

O 

O 

69  OO 

■•'t  ♦' 

Aleppo^ 
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North  La-  Lon*,  from 

tit Hd?.  T  crier  iff 


V  <J  V  ' 

Aleppo,  in  Syria,  - - 31  25  .  58  -20 


Tripoli)  in  Syria, 


f<f  ^3  3P 

•*  *  vi.iJ  '0  AA14, 


\  i'J  •*/[  ^.O’V 

Gaza,  in  Paleftine ,  near  the? 

Mediterranean  — — -5  ^ 1  >45  65  26 


p*Tiqn  i 


Smyrna ,  in  Natolia  or  Letter  > 

4^3  ~  A '  ■■•  f  ^4dfo  t‘  55  4& 

2  ’  -  ,•  JitcO 

Ephefus,  m  Leffer  Afia,  —  J9  oo  55  45 

Burfa ,  in  D°.  near  the  Prs-  ^ 

$<0**  54?  4?  ,4gfajp| 

w  ~~  cih>o3 

m-  of  —  35  00  .  *70  00 

~  -  S  ■'  1  o  .  .  vm. 


66  bo 


^  ^  y  c  w 

O  ^  X  *»  —  -  — 

Bat  for  a,  in  Arabia  Deferta ,  31  ~oo 

Famagofta ,  in  Cyprus,  —  54. 00  58 

.  c  _  •  '  v*  ,  -  ~  cebn^DI  *k**<^\ 

Medina ,  in  Arabia  Deferta ,  26  00  ®yo  10 

.  «  •  :  '  ^nioxifi  to  ,M 

Mecca,  111  Arabia  Foelix,  —  23  00  61  00 


Ifpahan,  M.  of  Perfia,  - — —  32  2 6 

Teflis,  the  M.  of  Georgia ,  —  43  5 

Selenginskoi,  about  the  Mid- ? 
die  of  Tart  ary,  -  5  ^  00 

I  3 


86  40 
83  00 

107  30 

Pekin, 
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\  o 

t '] 


J 


jUj  the  M.  of  China  ^  —  4°  00 

.  '  .  "s 

Meaco,  the  M.  of  Japan  —  35  60 
Agra.,  the  M.  of  the  Mogul's 


North  La-  Long- from 

titude .  TenerifF 

©  /  ©  6 


12  *1  OO 

ft 

I49  OO 


. ;  V, 


r  v\  , 


Empire, 


■■■  .  f 

Bombay,  on  the  Malabar  j  QO 

Coaft,  Eafi  India ,  5 


25  so  89  30 


86  00 


G6a,  6n  D®  Coafl: 


•  V.,  •  '  '•  \  f  l  vV'/V 

-  -  -  ...  _  L 


n  - 

15  OO  83  OO 


..  .  'L  o;r:  *jun  ’ 

Fart  Sf.  George^  on  the  Coro*  Z  ^  ^20  94  00 

mandel  Coaft,  India^  —  ^ 

.  f  |  3 

Fort  St.'David’s,  on  Ditto?  % 

r -Cpaft,  ■  5  ^ 


'  C  c 


ft 'I 


9%  .09 


Mindanao,  one  of  thePW-?  , 
lippine  Iflands,  —  —  '  ' 

ox 


do  13 5  3° 


ft 


03  0$  ,-  I  •  .  — 

Manila ,  M.  of  another  of 


■«  .  *  i  4  J  V 


- . -  i  14  so  133  00 

D°,  wz.  of  Lucoma%  ^  * 


mnmli,  in iktMw&S&M&iMj  -2  30 


112  00 


C  f 


- C 


III,  AVKl 


-  1 
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III.  AFRICA. 


Ntfrth  Zrf-  Long,  from 
tttude.  Teneriff 


©  / 


Madagafcar  Ifle3  the  Middle,  21  00  S.  59  00 


Cape  of  Good  Hope , 


34  3°  S.  30  00 


Helena *  in  the  Atlantic  7  n 

Ocean  -  |i5  3oS.  0730 

Cz/tf  Coaft  Cattle*  the  Middle  ? 

of  the  Englijh  Fa&ories*  *  $  00  J3  00 


Hetuan*  the  M.  of  the  Empire  7 
of  F?z3  - — — -  5  34  20 


8  oo 


uJ unis*  on  the  Coaft  of  Bar-  7 

bary,  - -  5 3210  34  53 

Grand  Cairo  (or  Memphis}  M,  X  , 

of  Egypt j  ■■■  ■  ■  i  -  4  3®  4^ 

,  •  -  •.  ‘  '  ‘  .  '  '  a  *  '  A 

Alexandria,  by  the  Nyle,  on? 
the  Mediterranean  — *  \31  25  20 


I  4 


Cent  a. 


1  20 
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North  La¬ 
titude . 


*  A 

P 


Ceuta,  upon  the  Streights? 
of  Gibraltar,  — —  $ i 


Long,  from 

Teneriff. 

©  s 


08  io 


IV.  AMERICA. 


i.  In  North  America. 


Quebec,  the  Metropolis  of?  J2 
Canada  or  New  France ,  5  • 


gland, 

Elizabeth  Town,  M-  of?  Q(J 
Jerfey,  — : -  5 

New  Fork,  M.  of  New  ? 

York,  ■ - -  5 


'  V 


3°4  3o 


Bofton9  ^  M.  of  Isiew  En~  j ^  0O  gop  oo 
viand-  ~  : -  5 


306  30 

*“ 

30 6  GO 


;  V  J-  -  -  * 

Philadelphia,  M.  of  Penfil-X  QQ  ?o6  30 

*vama~  — “  ^ 


Oxford^  Metropolis  of  Mary-1  ^  ^  ^ 

land?,  — *  ~~  j  r 


James 
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North  La¬ 
titude. 


i 

-  J  *  %  V 


James  Fown,  the  M.  of  ^  . 
Virginia,  * - *  5  * 


Charles  Shown ,  M.  of  Ca¬ 
rolina,  — - 

St.  An  ft  ins,  the  M.  of  Flo-  7 
rida,  ,  — — -  S 


>.  u  •  *  t »  ^ 

33  00 

.  7  1 

'■  k  i 

2p  OO 


St •  Fe,  the  Metr.  of  New\.  , 
Mexico ,  - -  **  ^ 


00 


Mexico,  the  Metr.  of  Newd  „ 

„  .5  >20  00 

Spain,  j 

California,  the  Middle  of  it,  33  30 


2.  In  South  America. 


Panama,  in  the  South-Sea,—*  08  30 


09  00 


Darien,  or  Calidonia,  in  ? 
Fen  a  Firma, — -  £ 


Lima,  the  Metropolis  of  >  0g 

Pm/3  — -  £ 


121 

Ton,?,  from 
Tencriff. 

0  / 

3° 5  30 

•**  t  \  7 

296  OO 

Y~X  \  \ 

.  '  i  *  *  * 

294  OO 

263  00 

»  • 

271  00 
243  00 

294  30 

295  30 
298  00 


St. 


I  22 
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'  ’  v.\  ,  •;  /  ) 

North  La - 
iitude . 

£»#£.  from 
TenerifF. 

- 

0  f 

0  / 

St.  Salvador ,  the  M.  of  > 
Brazil ,  - — —  J 

12  30  S. 

338  00 

PJ//#  Rica ,  M.  of  7 

—  3 

22  30  S. 

318  go 

iS.  the  M.  of  G&/74  — 

-  34  00  S. 

300  50 

Carthagena,  near  the  Jfih -  ? 
w  of  Darien , — - —  ^ 

10  00 

300  00 

Por^o  Bello i  in  Stem*  Firma,- 

' 

~I0  00 

292  00 

3.  Islands. 

>  .  .*  *.  --V 

Newfoundland^  Port  <57*  £ 
Johns,  * 

47  3® 

323  OQ 

Bermudas ,  or  the  Summer  ? 
Jflands,  St .  George,  —  ^ 

33  15 

311  00 

Havana,  M.  of  Cuba,  — ■ — 

23  00 

292  00 

< 

Port  Royal,  M.  of  Jamaica, 

18  20 

298  3© 

St.  Domingo,  the  M.  of  Hif  l 
pamcla,  ^ 

l8  15 

303  00 

Bar** 
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North  La¬ 
titude. 

Z.0«g.  from 
TeneriiE 

Barbados ,  the  Middle^  M.  ^ 
of  the  Caribbees ,  * —  j 

O  t 

’  13  45 

iii  fv.i'  ' 

t 

O  c 

V  \  >  \  j?-  -V  ^ 

313  4° 

Antigua ,  allb  one  of  the  ^ 
Englijh  Caribbees ,  —  j 

v'  j  t  V  «•* 

■  »5  4° 

jL  i.  •  <  *  v  J  ?  A. 

Z  4  ‘ 

3  x5  4® 

i  .  _  »*\ 

And  AW,  That 

v  -  -  * 

,  }  i  ,  r 

. . .  •  to 

Baffin's  Bay,  the  N.  End,  > 

and  molt  Northerly  r  78  00  31800 

Part  of  America ,  is  ^ 


Cape  Horn ,  the  molt  1 

Southerly  Part  of  A-  >  58  00  S.  294  00 


menca ,  is 


Caglia ,  in  the 
rea,  the  moft  Southerly  ?*  36  40 
Part  of  Europe ,  is 


AW£  Crf/x?,  the  moft  ? 
Northerly  Part  of  A&-  r 
rope ,  is  — - - 

Comorin ,  in  Eaft 
India ,  the  moft  Sou¬ 
therly  Part  of  AJids 
Continent,  is 


71  50 


08  OQ 


39  30 


42  00 


93  ©0 


Holy 
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North  La¬ 
titude. 


Holy  Cape 9  m  %artary 5  7 

the  moft  Northerly  r  73  30 
Part  of  Afia 5  is  * 


Streight  of  Gibraltar , 
the  moft  North  Fart 
of  Africa 9  is - - — ■ 

Cape  of  Good-Hope 9  the 
moft  Southerly  Part  of 

Africa 5  is 


36  10 


Long,  from 
TenerifF, 


145  00 


II  00 


34  30  s, 

«i 


30  30 


,  !■ 


-  i  \  ‘  .  4.  : 
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The  USE  of  the  laji  Tables  of 

Latitude. 

1.  'TN  ftraight-lin  d  Maps9  as  thole  of  Eng- 

X  land ,  the  Latitude  and  Longitude  being 
found,  as  in  the  Beginning  of  the  fable  for  the 
Cities,  the  Latitude  of  Places  of  lefler  Note 
may  be  found,  if  they  lie  near  or  under  the 
fame  Meridian  with  thofe  Cities.  Thus  the  La¬ 
titude  of  Chefter  being  530  17'  the  Latitude 
of  Wigan  is  found  by  adding  its  Diftance  in 
Miles  from  Chefter ,  =  22.  which  makes  Wigan 
in  the  Latitude  of  530  39':  And  P reft m  be¬ 
ing  12  Miles  farther,  that  being  added  to 
53-39?  gives  53.51,  its  Latitude;  for  every 
Mile,  adding  a  Minute :  which  is  near  enough 
the  Truth,  and  will  make  no  fenfible  Error  in 
Dialling,  &c. 

2.  In  thefe  Kind  of  Maps  (the  Latitude  and 
Longitude  being  given  as  by  the  fable)  the 
true  Situation  of  any  Place  may  be  found. 
For,  lay  a  Ruler  to  the  Degrees  of  Latitude 
on  the  Eaft  and  Weft  Side  of  the  Map  *  and 
then  about  the  Place  of  the  Longitude  drawr  a 
Line  with  3  Black-lead  Pencil  two  or  three 
Inches  ;  then  lay  your  Ruler  to  the  Degrees  of 

Longitude 
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Longitude  at  the  Top  and  Bottom  of  your 
Map  ;  and  where  it  croffeth  the  aforefaid  fhort 
Line,  there  is  the  Place  where  the  Town  or 
City  given,  is  or  fhould  be  placed  in  the  Map, 

3 .  Or  to  find  the  Latitude  of  any  Place  in  thefe 
Kind  of  Maps,  fet  6ne  Foot  of  a  Pair  of  Com¬ 
panies  in  the  (o)  which  is  the  true  Place  of  the 
Town,  and  extend  the  other  to  the  next  Pa¬ 
rallel  below  ;  then  apply  that  Diftance  to  the 
Baft  or  Weft  Sides  of  the  Map,  and  you  have 
the  Decrees  and  Minutes  to  be  added  to  the 
Number  the  faid  Parallel  is  marked  with,  to 
give  the  Latitude. 

4.  And  for  the  Longitude ,  take  the  neareft 
Diftance  from  the  (o)  Town  or  City  to  the 
next  Meridian  Weftward,  and  apply  that  tox 
Top  or  Bottom  of  the  Map,  and  that  will  Ihew 
what  is  to  be  added  to  the  Figure  with  which  the 
faid  Meridian  is  marked,  to  give  the  Longitude, 

5„  But  where  the  Longitude  is  reckoned 
from  two  Places  (the  one  marked  by  Degrees 
at  the  Top,  the  other  at  the  Bottom,  as  is  ob~ 
ferved  under  the  6th  Article,  near  the  Begin¬ 
ning  of  this  Sediioii)  you  muft  apply  the  faid 
Diftance  between  your  Compaffes  to  the  1  op 
or  Bottom,  accorduig  to  the  Place  you  are 

minded 
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minded  to  know  the  Longitude  from.  And  for 
thole  Maps  whole  Meridians  and  Parallels  are 
curved  Lines,  the  Method  is  the  fame,  making 
Allowance  for  the  Curvature  :  But  mind  to 
take  the  Diftance  of  Places,  and  meafure  them 
from  the  next  Meridian  Ealhvard  or  Weft  ward, 
according  to  their  Situation  at  the  Bottom  of 
the  Map,  if  the  firft  Meridian  is  that  of  Lon - 
don:  For  there  is  o  for  the  Meridian  of 
London ,  and  the  other  Meridians  are  number’d 
1,2,3,  Eaftward  and  Weftw^rd,  Lines 
being  drawn  through  every  five  Degrees. 

Thus,  for  Ex ample ,  I  would  know  the  La¬ 
titude  of  Cape  St.  Vincent ,  and  its  Longitude 
from  London  :  I  find  the  Latitude  (by  a  Map 
of  Europe ,  as  Mr.  Moll's)  to  be  36  Degrees, 
50  Min.  and  the  Longitude  Weft  is  10  De¬ 
grees  from  London  (as  by  the  Bottom  of  the 
Map)  or  the  Longitude  is  9  Degrees  Eaftward 
from  Ferro,  one  of  the  Canary  Illands. 

6.  Having  thus  far  fhewed  the  Defcription 
of  the  feveral  forts  of  Maps,  and  allb  to  find 
the  Latitude  and  Longitude  by  them,  I  pro-^ 
cecd  to  Ihew  how 


Wo 


l 
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<fo  find  the  Difiance  between  Places  by  right* 

lind  MAPS. 

^  "  V"< ;  r  -  ■  ■  ■ 

Rule.  This  is  very  eafily  done :  For  if  you 
take  with  a  Pair  of  Compares  the  Diftance  be¬ 
tween  the  2  Places,  and  apply  that  to  one  Side 
of  your  Map,  it  will  give  the  Number  of  De¬ 
grees  and  Minutes  •  which  Degrees,  multiplied 
by  70,  exhibit  the  Number  of  Miles.  And  it 
there  be  any  Minutes,  they  are  lo  many  .-f  5 
there  ore  they  muft  be  multiplied  by  7?  afid  di¬ 
vided  by  6. 

7.  Now  the  Reafon  why  we  multiply  the 
Degrees  by  70,  to  give  the  Miles  in  any  Num¬ 
ber  of  Degrees,  is,  becaufe  Mr.  Norwood ,  by 
a&ual  Meafuring,  found,  that  a  Degree  upon 
the  Surface  of  the  Earth  did  contain  69 1 
Englijh  Statute  Miles,  of  1760  Yards  each. 
So  a  Degree  in  round  Numbers,  without  any 
confiderable  Error,  may  be  called  70  Miles. 

,  •  '  •  'i  *• 

\  *  ■  ,  \  y  •  •>  •».  S' 

f  ,  -  . ,  , 

Note  alfo,  The  Reafon  why  the  Minutes, 

when  there  are  any,  are  to  be  multiplied  by  7, 
and  divided  by  6,  is,  becaufe  there  are  60 
Minutes  in  a  Degree,  equal  to  70  Miles.  There¬ 
fore, 
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As  60  Minutes  is  to  70  Miles  -3  fb  is  any  Mi¬ 
nute  to  its  Miles. 

/  V 

As  fuppofe  I  would  know  the  Miles  in  30 
Minutes,  5tis  thus  : 

60  :  70  :  :  30  :  35 

Or,  omitting  the  Cyphers  in  each  of  the 
two  firft, 

6  ;  7  :  :  30  :  35 

Which  is  half  of  70,  as  30  is  of  60, 

And  here  I  think  it  may  be  proper  to  give 
the  Proportion  of  Engliflj  to  other  Country 
Miles  and  Degrees.. 

t  t 


K 
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Miles  or  Leagues  of  fe~ 

Of  which  are 
in  1  Degree 

Or  Englilli 
Miles  in  I  of 

‘ veral  Countries . 

near. 

theirs  near . 

The  j Engli/b  Statute  Mile 

?  HQ 

I 

of  1760  Yards,  - 

$  ’ 

\ 

?  * .  *■ ' 

The  Italian  Mile, 

.  —  60 

it 

The  German  Mile, 

— -  lS 

v  / 

A  — Zi. 

*f  IOO 

The  Spanijh  League,  — 

-  22 

a  LJL 

D  I  6 

The  Swedijh  League, 

*5 

.  39 

4  TT 

The  Hungarian  League,  ■ 

—  12  4  ' 

-  36 

J  SI 

The  a Scotijh  Mile, 

—  56 

I 

*  io 

&  But  farther,  as  to  the  Diftance  of  Places 
in  Maps  j  there  are  Scales  of  Englijh  and  other 
Country  Miles  and  Leagues,  by  which  5tis  very 
eafy  to  find  Diftances  with  Accuracy.  Setting 
one  Foot  of  a  Pair  of  Compaffes  in  the  one 
Place,  and  extending  the  other  Foot  to  the 
other  Place,  and  applying  that  Diftance  to  the 
Scale,  will  give  the  Miles  or  Leagues  reflec¬ 
tively. 

9.  In  Cafe  where  Degrees  of  Longitude  are 
Sefs  than  the  Degrees  of  Latitude,  as  they  are 
toward  the  Poles  (efpecially  in  all  Maps  where 
the  Meridians  have  any  Curvature,)  take  the 
2  Diftance 
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Diftance  of  the  two  Places  between  your  Com¬ 
pares,  and  apply  it  to  the  Right  or  Left  Sides 
of  your  Map,  as  near  againft  the  Middle  of 
the  Diftance  between  the  two  Places  as  you 
can  eftimate  ;  which  giving  the  Degrees,  mul¬ 
tiply  them  by  70,  and  you  have  the  Miles, 

Example, 

I  *  t 

In  Mr ,  Moll  s  Map  of  Europe,  I  find  the 
Diftance  between  Vienna  and  Madrid  to  be 
1 3°  1 $'  by  the  Degrees  on  the  Side  of  the 
Map,  from  40  upward  •  which  is,  by  the  Rule 
under  the  6th  Head  laft  above,  927  Miles. 

And  farther ,  as  to  Circular  Lined  Maps . 

10.  If  two  Places  have  the  fame  Longitude, 
and  are  of  the  fame  Side  of  the  Equator,  the 
Difference  of  their  Latitudes  is  their  Diftance  in 
Degrees,  &c.  as  by  the  6th  Head.  So  from 
Arles  in  Provence,  to  Utrecht  in  Holland,  is 
7°  28,  or  522  Miles, 

11.  If  two  Places  lie  under  the  Equator,  the 
Degrees  there  contained  between  them,  is  their 
Diftance,  as  by  the  6th  Head.  So  from 
the  Ifland  St.  'Thomas  in  the  Ethiopian  Sea,  Eaft- 
ward  to  the  Ifle  Baffa  de  Anihra  in  the  Indian 
Ocean,  (as  may  be  feen  by  a  Map  of  Africa ) 

K  z  is 
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Is  40°  2c/  or  28 2  3  Miles  $  as  by  the  6th 
Head. 

12.  If  two  Places  given  have  the  fame  Lon¬ 
gitude,  but  the  one  is  in  South,  the  other  in 
North  Latitude  ;  in  this  Cafe  the  Sum  of  the 
Latitudes  is  the  Diftance  in  Degrees,  iSc.  So 
the  Diftance  from  St.  Helena  in  150  3  c/  of 
South  Latitude  to  the  Middle  of  the  Streights 
of  Gibraltar  in  the  Latitude  of  35.58  North  • 
here  the  Sum  of  the  Latitudes  is  =  51.28; 
which,  by  the  6th  Rale  laft  above,  is  3602 
Miles  for  the  neareft  Diftance. 

If  Places  differ  both  in  Longitude  and  Lati¬ 
tude,  their  Diftance  may  be  found  near  enough 
the  Truth,  by  Rule  the  9th  laft  above.  Or  by 
Prob.V.  of  SeSt.  III.  3tis  done  eafiiy  and  accu¬ 
rately* 


r-j 
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SECT.  V- 

A  Description  -  and  U  s  f 

of  the  SECTOR. 


H  E  Sector  is  a  finall  Inflrument 

v 

about  a  Foot  in  Length,  witb  a 
Joint  in  the  Middle,  which  gives 
it  two  Parts,  or  Legs,  each  fix 
Inches  in  Length  ;  and  their  Breadth  is  fix 
Tenths  of  an  Inch,  and  Thicknefs  about  an 
JEighth  of  an  Inch. 

II.  Its  Ufe  is  to  folve  Queflions  in  Trigo« 
nometiy,  and  many  others  both  Arithmetical 
and  Geometrical 

III.  The  Lines  on  the  Se&ov  are, 

K  3  t.  Chords , 
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1.  Chords  g 

* 

2.  Sfangents^ 

3.  Secants , 

4.  Half  tangent s3 

5.  Sinesy 

6 .  Leagues ,  equal  Parts,  or  the  Line  of 
Lines. 

7.  The  Line  of  Longitudes , 

8.  The  Line  of  Hours ,  and 

*  .  ^ 

9.  The  Line  of  Rhombs . 

All  which  proceed,  or  have  their  Founda¬ 
tion,  from  the  Circle  ,  as  appears  by  the  fol¬ 
lowing  Scheme . 
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SO  40  30  20  10  c 

\jZ/He  cj  X/eqguES 

or  Equal  Farts. 


Line  of  Sines 
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In  the  Scheme.  On  the  & ector, 

i.  THE  Line  of  Chords^  r~jp  h  E  Line  of 
is  the  Quarter  of  X  Chords  is 

the  Circle  marked  (E)  marked  C,  and  there 
divided  into  90  equal  are  two  extending 
Parts  j  and  with  one  Foot  from  the  Center  to 
of  the  CompafTes  in  the  the  fquare  End, 

Center  at  90,  they  are  numbered  10,  20, 
transfer’d  to  the  {freight  &c.  to  60. 

Line  9  0,9  o,and  number’d 
io3  20,  &c.  to  90. 

2.  L^he  Line  of  L angents ,  T here  are  4  Lines, 
is  the  perpendicular  Line,  marked  ST  and  tfan. 
numbered  from  the  Dia-  2  on  one  Leg  and  2 
meter  upwards  (next  the  on  the  other,  the 
Right  Hand)  from  10  to  Lines  T  extend  from 
70,  made  by  laying  a  the  Center  to  the 
Rule  from  the  Center  to  fquare  End,number- 
the  Degrees  for  the  ed  1  to  45,  and  the 
Chords  in  the  Arch.  2  2 an.  Lines  are 

From  45  to  75,  &V. 

3 .  If  he  Line  of  Secant  The  Secants  are 
is  parallel  to  the  Line  of  2  ftort  Lines  under 
Tangents,extending  from  Lines  of  Chords, 
the  perpendicular  Diame-  rnarked  Sec.  1.  on 

ter,  each 
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ter,  and  numbered  up-  each  Leg,  on  my 
ward,  10  to  70,  and  is  Sedtor. 
made,  by  fettingone  Foot 
in  the  Center  of  the  Cir¬ 
cle.  and  with  the  other, 


transferring  the  Divifions 
on  the  Tangent  Line  tfr 
the  Line  of  Secants. 

4.  T*he  Line  of  Half 
Tangents,  is  upon  the 
Upper  perpendicular  Se¬ 
mi-Diameter,  numbered 
upwards  10,  20,  6 Sc.  to 
90  ;  and  is  made  by  lay¬ 
ing  a  Ruler  to  the  Angle 
60  toward  the  Left  Hand, 
and  to  the  Degrees  in 
the  Chords  from  whence 
the  Arch  are  made. 

v 

a? •  ■.  -  !  ^  ‘  '  i. 

5.  T?he  Line  of  Sines  is 
the  Right  Hand  Semi- 
Diameter,  numbered  10, 
20 to  90,  from  the 
Center,  and  is  made  by 
drawing  perpendicular 
and  parallel  Lines,  from 
the  Degrees  in  the  Arch  of 

the 


But  on  the  Sector, 
there  is  no  Line  of 

T 

Half  Tangents,  but 
the  Scheme  fhews 
how  they  are  gene¬ 
rated. 


There  are  2  Lines 
of  Sines,  each  pro¬ 
ceeding  from  the 
Center ;  one  on  the 
Upper,  the  other  on 
the  lower  Leg, 
numbered  from  1 
to  90  each. 


This 
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the  uppermoft  right  Hand 
Quadrant  to  the  Semi- 
Diameter  (C  90). 

6.  The  Line  of  Leagues,  This  Line  upon 

is  the  Semi- Diameter  next  the  Sedor,  is  com- 
the  left  Hand,  numbered  monly  called  the 
io,  20,  to  6 o,  from  Line  of  Lines  : 
C  the  Center  j  and  this  is  There  are  on  each 
alfb  a  Line  of  equal  Parts,  Leg  one  marked  L, 
made  by  dividing  it,  xft  and  is  numbered 
into  2,  and  thole  Parts  from  the  Center,  1* 
each  into  3  j  and  each  of  2,  &c.  to  xo  ;  but 
thofe  are  fuppofed  to  be 
divided  into  xo. 

7.  The  Line  of  Longi¬ 
tudes,  is  on  the  upper 
Chord  Line  next  the 
Left  Hand ,  and  is 
numbered  downward,  xo, 

20,  &ct  to  60  ;  and  is 
made  by  drawing  Lines 
from  the  equal  Parts, 
parallel  to  the  upperSemi- 
Biameter,  till  they  cut 
the  Arch  (6o,  5,  90,) 
and  then  letting  one  Foot 
of  the  Compares  in  6o, 

you 


is  really  from  x  to 
200. 

This  Line  is  not 
on  the  Sedor ;  but 
you  have  the  two 
Lines  of  Polygons , 
next  the  parting  of 
the  two  Legs  when 
the  Sedor  is  fhut  5 
number’d  from  4 
toward  the  Left 
Hand,  to  12. 


This 
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you  transfer  the  Divifions 
in  the  Arch  to  the.  Chord 

s  <V  •*..,*  i  k.  V..  ■;>  •»  * 

Line. 

8.  The  Line  of  Hours , 
is  made  by  dividing  the 
Arch  (60,  M  N)  into  6 
equal  Parts :  and  with  one 
Foot*  of  the  Compares  in 
6o,  transfer  them  to  the 
Chord  Line  ( 6o,  12,) 


9  .The  Line  of  Rhombs , 
is  the  Arch  (N,  R,  90) 
divided  into  8  equal 
Parts,  and  with  the  Com- 
pafs’s  Foot  on  90,  they 
are  transfer’d  to  the 
Chord  Line  (N  90) 
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This  Line  of 

Hours  is  the  upper- 

■ 

moft  (on  my  Sedtor 
next  the  joint  End) 
and  is  number’d  1 
to  6  •  and  under 
that  is  a  Line  of 
Chords  of  a  fmall 

Radius. 

,y,  (v,  ,  . 

There  are  alfo  2 

1  .>  • 

Lines  on  the  S  apd 
T  Side,  at  the  Bot¬ 
tom  next  the  Joint  ; 
one  is  of  Latitudes, 
and  the  other  of  the 
Inclination  of  Me¬ 
ridian, on  my  Sedtor* 


The 
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The  Use  of  the  SECTOR. 

THIS  Xpftrument  is  commonly  ufed  partly 
opened,  according  as  the  Cafe  requireth.  And 
whereas  the  Compaffes  are  fometimes  extended 
©n  one  and  the  lame  Line  from  the  Center  End 
towards  the  Square  End  •  Secondly,  And  fome¬ 
times  athwart,  from  Divifions  on  one  Leg  to 
thofe  on  the  other  5  I  fhall  call 

1'  }  .  t  *  !  9  C  L  J  J,;  *  :  f  ....  ;  ‘ 

f  •  f  ’  ^ 

The  Firft,  'the  Lineal  C Extent  of  the  Com - 
faffes^  or)  Difiance . 

The  Second,  A  he  Diagonal  Difiance  (or  .Ex¬ 
tent)  for  Shortnefs. 

•  :  .  '•  •'  >  ■  V  \  -  ,  O  ,  '  -  . 

**■  -•  '  •  ■  />  -  '  -.M  \..i  s.  -  •  /  .  -  ■  • 

P  R  O  B,  I. 

Divide  a  Circle  into  4,  5,  6,  to  12 
P^rfa  »  cr  to  make  any  regular  Polygon. 

Rule. 

TAKE  the  Radius,  or  Semidiameter,  of 
the  Circle  between  your  Compares,  and  apply 
it  on  the  Lines  of  Polygons,  by  a  diagonal 
Extent  from  6  on  one  Leg  to  6  on  the  other : 
Then  keeping  the  Legs  at  that  Diftance, 


The 
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The  Diago- 1  r  will  divide  i 

nal  Extent /$  to  $<  the  Circle  >5  equal  Parts, 
from  —  *  L  into  - - ^ 

6  to  6  6 

1  . 

7  to  7  >7 

i  t 

8  to  8  8  6 Sc. 

And  lo  by  drawing  Lines,  you  have  the  Pen* 
tagon,  Hexagon,  Heptagon,  O&agon, 

PROS,  II. 

Lo  make  a  regular  Polygon  whofe  Side  Jhall  be 
any  right  Line  given . 

Rule. 

SUPPOSE  you  would  make  an  Oda« 
gon  :  Take  the  Line  given  between  your  Com¬ 
pares,  and  opening  the  Se&or,  apply  that  Di- 
ftance,  on  the  Line  of  Polygons,  diagonally  from 
8  on  one  Leg,  to  8  on  the  other  *  then,  keep¬ 
ing  the  Legs  and  that  Diftance,  take  the  diago¬ 
nal  Extent  from  6  to  6  in  the  Line  of  Polygons, 
and  with  that  Radius  defcribing  a  Circle,  the 
laid  diagonal  Diftance  between  8  and  8  will  di¬ 
vide  the  Circle  into  8  equal  Parts ,  fo  that  draw¬ 
ing 


2 
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/  '  1 

ing  Lines,  you  have  the  O&agon  required. 
And  the  like  of  any  other  Polygon. 

PROS.  III. 

Zo  fet  the  Senior  fo ,  that  the  two  Lines  of  equal 
Parts  may  make  a  right  Angle  at  the  Center . 

Rule. 

IN  a  right-angled  Triangle,  if  the  Perpen¬ 
dicular  be  3,  the  Bafe  4,  the  Hypothenufe  will 
be  5  -  therefore  upon  the  Line  of  Lines  take 
from  the  Center  the  lineal  Diftance  to  5  $  then 
open  the  Se&or  fo,  that  that  Diftance  will  extend 
from  3  on  one  of  the  Line  of  Lines,  to  4  on 
the  other  ^  and  then  your  two  Lines  of  Lines 
make  a  right  Angle.  But  lee  after  the  next 
Problem . 

P  R  O  E.  IV. 

Lb  find  a  third  Proportional  to  two  given  Lines ; 
as  fuppofe  40  and  6  o. 

Rule. 

TAKE  the  lineal  Diftance  of  60,  and  fee 
on  the  diagonal  Diftance  of  40  ;  then  the  dia¬ 
gonal  Diftance  of  60  will  give  the  lineal  Di« 
fiance  of  90. 


And 
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And  in  like  manner. 

In  15  and  30,  the  3d  Proportional  is  found  =  60, 

20  and  30, — — — - - - -  *  1  —  =45, 

And  fo  on. 

But  note  as  to  Proh.  III.  the  fame  may  be 
done  thus  :  Take  60  of  the  Line  of  Chords, 
and  make  that  a  lineal  Diftance  of  the  Line  of 
Lines,  it  will  be  34.5  9  then  take  90  out  of  the 
Line  of  Chords^  and  fet  it  a  diagonal  Diftance 
on  the  Line  of  Lines  from  34.5,  to  34.5,  and 
the  two  Lines  of  Lines  will  make  a  'right  Angle. 

P  R  O  B,  V. 

ST wo  Lines  given  to  find  a  geometrical  mean  Pro - 
•portional  between  them . 

Rule. 

THIS  is  not  done  by  the  Sedtor,  without 
much  Trouble  9  and  therefore  the  Arithmetical 
Rule  of  multiplying  the  Numbers  together,  and 
eontradting  the  Square  Root  for  the  Anfwer,  is 
much  preferable. 

* 

So  the  Mean  between  20  and  80  is  =  40  9 

between  15  and  60  is  =309 

And  fo  on. 


f 


P  R  O  B, 


I 
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P  R  O  B,  YI. 

To  find  a  fourth  Line  in  Proportion  Geometrical 

to  three  given. 

R  U  I  E. 

THE  Lines  given  being  20 140  ::  30:6©  ; 

Take  the  lineal  Diftance  of  40,  and  fet  it  a 

■ 

diagonal  Diftance  between  20  and  20  •  then 
take  the  diagonal  Diftance  (upon  the  laft  Angle) 
from  30  to  30,  and  it  will  give  you  a  lineal 
Diftance  of  60,  all  on  the  Line  of  Lines. 

Or  this  may  be  done,  as  under  the  firft  Rule, 
by  the  Sector,  in  the  fifth  Cafe  of  oblique- 
angled  Triangles  following. 

II.  Questions  in  Trigonometry, 
done  by  the  SECTOR. 

[Note,  Is hat  the  Angle  a  c  b  is  the  Angle  c, 
ah  c  the  Angle  b,  and  b  a  c  is  the  An - 
at  a.] 

Case  I. 

The  Angles  ah  €  and  h  a  c,  and  the  Bafe  a  c 
given,  to  find  the  Perpendicular  h  c. 

As,  ch  a  :  ac  ::  h  a  c  :  he.. 

Rule 

/ 
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Rule  by  the  BE  CTO  R. 

The  lineal  Diftance  of  50  upon  the  Line  of 
Sines : 

Being  let  to  a  diagonal  Diftance  on  the  Lines 
of  Lines  of  55 : : 

So  the  Lineal  Diftance  of  40  upon  the  Line  of 
Sines:  "  ' 

Gives  the  diagonal  Diftance  of  46.15  on  the 
Line  of  Lines  (the  fame  Angle  of  the  Se<ftor 
continued.) 


L 


Ca  S  £ 
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Case  II 

The  Angles  abc  and  bac  given,  and  the 
Side  ac 3  to  find  the  Hypothenufe  ab  5  as, 

cba  :  a  c  :  :  acb  :  ab. 
Rule  by  the  Setter. 

The  lineal  Diftance  of  50  upon  the  Line  of 
Sines : 

4 

Being  fet  to  the  diagonal  Diftance  of  55  on  the 
Line  of  Lines  ;  : 

So  the  lineal  Diftance  of  90  on  the  Line  of 

Sines : 

Will  (upon  the  lame  Angle)  give  the  diagonal 

Diftance  of  71.8  upon  the  Lines  of  Lines. 

«> 

-  ?  v  ‘  f  ...  .  f  •  t  •  r  »  ■  -y 

Case  III. 

The  Angles  abc  and  bac  $  and  the  Hypo¬ 
thenufe  a  b  given  :  To  find  the  Bale  a  c  :  As, 

acb  :  ab  ::  abc  :  a  c. 


Rule  by  the  Settor . 

fhe  lineal  Diftance  of  90  upon 
of  Sines  : 


the  Line 
Being 
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Being  fet  to  the  diagonal  Diftanee  of  71.8 
on  the  Lines  of  Lines :  : 

So  the  lineal  Diftanee  of  50  on  the  Line  of 
Sines : 

Will  give  (upon  the  fame  Angle)  the  diagonal 
Diftanee  of  55  upon  the  Lines  of  Lines. 

Case  IV. 

The  Bale  a  c 5  and  the  Perpendicular  be 
given3  to  find  the  Angle  b  a  c :  As5 

ac  \  acb  :  :  he:  tang,  h  a  c. 

7 

Rule  £5  ^  Settlor, 

The  lineal  Diftanee  of  55  upon  the  Line  of 
Lines; 

Being  fet  to  a  diagonal  Diftanee  of  90  upon 
the  Line  of  Sines : : 

So  the  lineal  Diftanee  of  46.15  upon  the  Line 
of  Lines: 

/ 

Will  (upon  the  lame  Angle  of  the  Seder) 

give  the  diagonal  Diftanee  of  40  on  the 
Tangents. 


I  j 


Case 
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Case  V. 

The  Bafe  a  c  and  Perpendicular  b  c  given, 
to  find  the  Hypothenufe  ab  , 

ift,  as,  ac  :  acb  :  :  &  c  fZ^;2g.  b  a  c 

3dly.  a§9bac  :  be  :  :  acb  :  tf£=theAnC 

Rule  by  the  Seffor. 

This  is  done  by  two  Operations ;  ift,  as  in  the 
4th  Cafe  to  find  the  Angle  b  a  c  :  Then,  fecond- 
ly,  lineal  Diftance  of  40  on  the  Sines,  fet  to  a 
diagonal  Diftance  of  46.15,  on  the  Line  of 
Sines  ;;  The  lineal  Diftance  of  90  on  the 
Lines,  will  (the  Sedlor  continued  in  the  fame 
Angle)  give  the  diagonal  Diftance  of  71.8* 
=  the  Anfwer. 


Case  VI.  \  . 

The  Hypothenufe  ab^  and  Bale  ac  give% 
to  find  the  Angle  abc  ;  as, 

ab  :  acb  :  :  ac  :  abc. 

Rule  by  the  Senior. 

As  the  lineal  Diftance  of  71.8  upon  the  Line  of 
Lines : 


i 


Is 
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Is  to  the  diagonal  Diftance  of  90  upon  the  Line 
of  Sines : : 

So  is  the  lineal  Diftance  of  5  5  upon  the  Line 
of  Lines; 

To  the  diagonal  Diftance  of  50  on  the  Line 
of  Sines,  =  the  Anfwer. 

Case  VII. 

The  Hypothenufe  ab ,  and  Bafe  ac  given  3  to 
find  the  Perpendicular  be j 

1  ft.  As,  ab  :  a cb  :  :  ac  :  abc- 

As  Cafe  6,  and  the  Complement  of  acb ,  is 
b  ac  =  40. 

zdly.  As,  abc  :  ac  ::  bac  :  be. 

.Rule  by  the  Seffior. 

Here  being  two  Operations,  the  firft  is  per¬ 
formed  as  under  Cafe  the  Sixth :  And  for  the 
fecond  Operation  , 

As  the  lineal  Diftance  of  50  upon  the  Line  of 
Sines : 

Is  to  the  diagonal  Diftance  of  55  upon  the 
Line  of  Lines  f: 


i  jo  A  Mathematical  Manual. 

So  is  the  lineal  Diftance  of  40  on  the  Line  of 
Sines ; 

1 

To  the  diagonal  Diftance  of  46.15  on  the  Line 
of  Lines.  ==  the  Anfwer. 

Here  follow  five  Cafes  of  oblique-angled  plain 

lT riangles. 


The  Angles  olg  and  ogf  and  Side  ol  given; 
T o  find  the  Side  og  3  as, 

ogl  :  ol  :  :  olg:  og. 

Rule  by  the  Senior. 

As  the  lineal  Diftance  38,30  on  the  Line  of 
Sines ; 


I 
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Is  to  the  diagonal  Diftance  of  6.9  on  the  Line 
of  Lines:: 

So  is  the  lineal  Diftance  of  26  on  the  Line  of 

« 

Sines : 

To  the  diagonal  Diftance  of  4.9  on  the  Line  of 
Lines. 

*  e 

Case  II. 

The  Sides  ol  andog,  and  the  Angle  ogl  given3 
to  find  the  Angle  olg  3  as5 

ol  :  ogl .  :  :  og  :  0  Ig . 

Rule  by  the  Sector* 

As  the  lineal  Diftance  of  6,9  on  the  Line  of 
Lines ; 

Is  to  the  diagonal  Diftance  of  38.30  on  the 
lane  of  Sines  :  : 

So  is  the  lineal  Diftance  of  4.9  on  the  Line  of 
Lines : 

To  the  diagonal  Diftance  of  26  on  the  Line 
of  Sines.  =  the  Anfwer. 

\ 


C  A  S  E 
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Case  III. 

The  Sides  lo  and  Ig ,  and  the  Angle  o  Ig  given, 
to  find  the  Angie  o  or  g  •  As,  lo^rlgilg  — 

lo::  tang.  l±S>±lM  tang.  hZirj£±  , 

2  2 

That  is,  as  the  Sum  of  the  two  Sides  /  0  more  / £  : 

Is  to  the  Difference  of  the  two  Sides  l g  lels 
1 0 

So  is  the  Tangent  of  half  the  Sum  of  the  op- 
pofite  Angles  log  and  Igoi 

To  the  Tangent  of  half  their  Difference  log 
lefs  lgo\ 

And  the  half  Sum  and  half  Difference  added, 
give  the  Angle  /  0  g  : 

But  the  half  Sum  lels,  the  half  Difference 
gives  the  Angie  Ig  0. 

.  \ 

Rule  by  the  Setvor . 

I  fhall  leave  to  the  Reader  to  find  out,  after 
lo  many  Examples  of  the  manner  of  Opera¬ 
tion  :  And  fhall  only  tell  the  Stranger  to  Trigo¬ 
nometry,  that  he  may  work  any  of  the  Cafes 
above,  by  the  Tables  of  Sines,  Tangents  and 
Logarithms,  taking  the  Sines  of  the  Angles, 
and  the  Logarithms  off  the  Sides,  adding  the 

fecond 
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fccond  and  third  together,  and  fubtra&iag  the 
firft, 

j 

Case  IV. 

The  Sides  Ig  and  go ,  and  the  Angie  olg 
given,  to  find  the  Angle  log 5  as, 

go  :  olg  :  :  lg  : 

Its  Complement  to  1800. 

Rule  by  the  Settlor. 

As  the  lineal  Diftance  of  4.886,  or  4.9,  on  the 
Line  of  Lines  : 

Is  to  the  diagonal  Diftance  of  26  on  the 
Line  of  Sines  :  : 

So  is  the  lineal  Diftance  of  10.06,  or  io,  on 
the  Line  of  Lines  : 

To  the  diagonal  Diftance  of  64°  30'  on  the 
Line  of  Sines.  =  the  Anfwer. 

But  in  thefe  Cafes,  obierve,  That  the  Angle 
now  found  (log)  being  very  plainly  an  obtufe 
Angle,  or  above  90  Degrees  j  therefore  the  64  30 
muft  be  only  the  Complement  to  180  Degrees : 
So  that  180  left  64.30,  refts  1150  30'  the  true 
Quantity  of  the  Angle  log  fought.  And  Note, 

when 
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when  the  ohtufe  Angle  is  given,  you  muft  work 

with  its  Complement. 

\ 


Case  Y, 

The  three  Sides  of  an  oblique-angled  plain 
Triangle  given,  to  find  an  Angle. 

As  the  Side  Ig  is  to  the  Sum  of  the  Sides  o  l 
and  og  =  11.82  :  ; 

So  is  the  Difference  of  thole  two  Sides  =  2.053, 
to  the  Line  l c  =  2.413. 

This  may  be  done  either  by  natural  Num¬ 
bers,  or  Logarithms,  or  by  the  Settlor ,  thus  : 

As  the  lineal  Diftance  of  10  on  the  Line  of 
Lines  " 

Is  to  the  diagonal  Diftance  of  11.8  on  that 
Line  of  Lines  :  : 

So  is  the  lineal  Diftance  of  fhe  Difference  = 

2.053  on  the  Lines  : 

To  the  diagonal  Diftance  of  2413  on  the  lame 
Line  of  Lines. 

Secondly,  Then  the  Side  Ig  =  10.06,  lefs 
2413  is  =  7.647  =»  the  Line  gc  ;  which  di¬ 
vided  by  2,  gives  the  Side  of  the  right-angled 
Triangle  g  s  —  3.823. 


Thirdly, 
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Thirdly, 

1  '  '  ‘  i 

As  the  lineal  Diftance  of  the  Side  of  the  Trian¬ 
gle  0  jr  =  4.886  on  the  Line  of  Lines  : 

Is  to  the  right  Angle  on  the  Line  of  Sines 
(taken  diagonally)  :  : 

So  is  the  lineal  Diftance  of  s  g  =  3*823  on  the 
Line  of  Lines  : 

To  the  Angle  (or  diagonal  Diftance)  5  0  g  = 
510  3o;  on  the  Line  of  Sines. 

Fourthly,  90  leis  51.30  gives  the  Angle  ogs 
=  ■38°  3  o the  Anfwer. 

And  thqs,  though  I  have  not  profeffedly 
treated  on  Trigonometry  ;  yet  the  Rules  above 
fhew  how  to  folve  any  of  the  Cafes  in  right- 
lined  plain  Triangles,  and  efpecially  by  the 
ge&or.  I  (hall  fhew  next  how  to  folve  a  Cafe 
in  fpherical  Triangles,  and  conclude  the  Ufe  of 
this  little  portable  Inftrument. 

Note,  That  in  right-lined  Triangles  the  three 
Angles  are  equal  to  two  Right,  or  180 
Degrees ;  but  in  fpherical,  the  three  An¬ 
gles  are  more  than  180  Degrees, 
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The  Angles  srt  =  90°  00',  and  r  st  2$ 
and  Hypothenufe  6o°  $  to  find  rt. 


As,  srt  :  st  :  :  r  s  t  :  rt. 
Rule  by  the  Setter. 

\ 

Take  the  lineal  Diftance  of  90  upon  the  Line 
of  Sines : 

Set  that  a  diagonal  Diftance  from  60  to  60  on 
the  Lines  of  Sines  : 

Then  the  lineal  Diftance  of  23.30  on  that  Line 

of  Sines,  will  give  you  the  diagonal  Diftance 
20,12  rt  on  the  Sines. 

2  But 
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But  it  is  not  pretended  that  all  the  28  Cale5 
of  fpheric  Triangles  can  be  done  the  beft  way 
by  this  Inftrument,  of  which  I  have  Ihewed 
the  Ufe,  Sc.  much  more  than  I  have  feen 
done  before,  and  in  a  more  natural  Method; 


,8  E  C  T. 
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SECT.  VI. 

#■ 

The  Making,  Defcription,  and  Ufe 
of  the  Line  of  Numbers,  or  Loga¬ 
rithms,  commonly  called  Gunter’s- 
Line. 


Sthe  Second  Line  of  Logarithms. 
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A  r  . 


II.  For  the  fmaller  Dlvijions  on  the 

firft  Line* 
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1,2 

*rjm*  • 
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1.3 

i-3 

1.4 
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1.4 
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1  ,  / 

i-5 

1.6 

1.6 

1.7 

1.7 

i.8 

1.8 

1.9 

i-9 

And  fb  proceed  with  the  Logarithms  of 
2.i?  2.2,  2.3,  6?c.  and  3.1,  3.2,  3.3,  £?c.  to 
9.9.  And  when  you  have  thus  finifhed  the  firft 
Line,  you  may  fet  the  fame  upon  the  fecond 
Line,  which  beginning  where  the  firft:  endeth 
(the  10  at  the  Top  of  the  firft  and  the  Bot¬ 
tom  of  the  fecond  being  coincident)  is  conti¬ 
nued 
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nued  in  one  right  Line  with  the  firft,  and  num* 
ber’d,  as  you  fee,  from  io  to  ioo. 

Such  as  know  little  of  Logarithms ,  may  note7 

That  the  Log.  of  i.i  is  the  fame  with  that 
of  ii,  1.2  with  that  of  12,  &cf  omitting  In-* 
dexes*  _ 

~  ;  t  v‘  •  ■  v*4'*')  v 

l  »•  .  J  y  k.  A, 


r  j 


•  r.V 

■  -  •  V  '  t  +  +  X\J 

-*»  ? 


Thus  having  fully  fhewed  how  a  Line  of 
Numbers  or  Logarithms  are  made  to  any  Ra^ 
dius  whatever  (for.  that,  as  you  lee,  depends 

on  the  Length  of  the  equal  Parts)  I  fhall  give 
this  farther 


,rX  ■ 


IL  Defription  of  the  Line  of  Numbers. 

It  is  a  Line  divided  into  twice  90  unequal 
Parts.  The  firft  90  is  from  1  to  10,  and  the 
fee ond  Part  is  numberd  from  10  to  100.  And 
if  you  reckon  the  firft  Part  io,  20,  £&.  to  100, 
jthen  you  muft  fuppofe  the  fecond  Part  from 
10  to  100,  to  be  100  to  1000,  &c.  As  will 
appear  farther  in 
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r  ;  t  f  l 


i  ri. 

1  ri  t  h 
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III.  The  Uje'bf  the' Line  in  Multiplication,  £tc 


■  k.  \  ?>  r-\  V  •  t  ■  v*  l  :  r\\  '  ‘  t  V*f\t  ^ 

•  •  '»  •  v  i  t  ,  y  »  {  ,  X  -*  t  ,  . . 

(QUESTION  L 

I  <-  „  f  *  lf""k  Y  ^ 

is  the  Product  of  9  i/Wi  8  r 

»-■  i  i  »  >  -  .  ;  t  :  ,  ,*  ■  !  .■  .  ■  •  ‘  W.,.  .  •  l 

tS  ‘ 

Extend  the  Compalfes  from  1  to  8,  and  the 
iame  will  reach  from  9  to^  72  in  the  fecond 

...  w  .  '  ■>  -  .  xa  -  >  ■>  A  -  *•  ,  r-r  -  t  •  •  —  r  <  .•  ■  '  f”  r  1 


Fart. 


-Vlhii 


urt 


10 


X*  i 


Q_  U  E  S  T.  II. 

/Fto  is  the  Produff  of  20  by  40  r 


'  /  r  x 


Here  if  you  fuppofe  the  Beginning  of  the 
Line  to,  then  2  is  20  ;  to  which  extend  the 
Compaffes,  and  the  fame  Extent  will  reach  from 
40  to  800.  Or  it  may  be  done  more  plainly  on 
the  fecond  Part  of  the  Line. 

,t.  i  '  f  ,  .  :)0  \  ..  ■  i''  1  :  i  4  ’  >  ? 

Q  U  B  S  T..  IlL 

What  is  the  Content  of  a  Plank  whofe  Length  is 
4  -j  and  the  Breadth  i  -f  ? 

Extend  the  Compafies  from  i  to  either  D  - 
menfion,  and  the  fame  will  reach  from  the 
other  to  7.43. 


QUEST. 


t 
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■QUEST.  IV. 

»  \M  w  V  V  1 

How  many  fquare  Feet  is  there  in  a  stable 
whofe  Length  is  23J5  Foht,  and  Breadth  2.5 
Foot  ? 


Extend  the  Compaffes  from  1  to  2.5,  and 
the  fame  Extent  will  reach  from  23.5  to 
J8|. 


LJ  i 


Q_U  E  S  T|  >Y. 

What  is  the  Product  of  7  5.  6  d.  multiplied 

by  3  s.  9  d.  ? 

♦  ... 

The  Pence  in  both  being  put  in  Decimals  of 
a  Shilling ;  then  the  Queftion  will  be  to  multiply 
7-5-  by  3.75.  Therefore  extend  the  Compafles 
from  1  to  3.7 5,  and  the  fame  Extent  will  reach 
from  7.5  to  28.125,  or  28  5.  i-f-  d.  the  trite 
Anfwer:  As  appears  plain,  for  3 s.  by  7 s.  is 
215.  and  the  Fractions  multiplied,  make  the 
Product  28.125,  or  7 s.  \\d.  more. 


•» 


M  2 


IV.  <fhe 
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IV,  The  UJe  of  the  Line  of  Numbers  in 

Divijion * 


%A  *  »*  *\  V  r.  r  ,  *■. 

^  *  ♦•A*  ‘ft-nkflNi 


J  ES  T.  I. 


/STi&tfJ  /j  Quotient  of  72  divided  by  9  ? 


Extend  the  Compares  from  1  to  9,  and  the 
fame  Extent  will  reach  backward  from  72  to  8, 
the  Anfwer*  And  this  is  the  Rule  for  all. 


QUEST.  II 

»  *  i*.  ■  - 

What,  is  the  Quotient  of  800  divided  by  40  ? 

'  H  •  .  6  i  •  '  - 


Extend  the  Compafles  from  1  to  4,  or  10  to 
405  and  the  fame  Extent  will  reach  from  800 

*  i 

backward  to  20.  —  the  Anfwer. 

«  .  f 

•rir»-  '•T'v  '  ' 

■1  I i  {  •  a •  ■■•■i  -  '  ■  "■  ■  '  -  •  •  *  f  - 


9  u  fi  s  t.  Hi. 


1  X 


the  Content  of  a  long  fquare  Plank  or  Board , 
is  743  Foot ,  Length  is  4  i  ;  /Tto  ii  the 

Breadth  ? 

:?  >•  ?  >  '  •  ;  ; 

Extend  the  Compares  from  1  to  4.25,  and 

the  fame  Extent  will  reach  from  743  backward, 
to  1,75,  =5  the  Anfwer. 


QUEST, 
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QU  E  S  T.  IV. 

A  Table  contains  58.75  Feet ,  and  the  Breadth 
is  2.5  Feet  ;  IVhat  muft  he  the  Length  cf  fuch 
a  long  fquare  Table  or  Farallelogram  ? 

Extend  the  Compafles  from  1  to  2.5,  and  the 
fame  will  extend  backward  from  58.75  to 
23  5-  =  the  Length,  or  Anfwer.  ’ "]  _  , 

,  .  .  ,  •>  ■  £  *  i  V—Ar  '  '  ■  l'-'  V.  ■  '  — 

4  *  *  >  y*  r  ■.*  -  «*■  “  »  *  f  i  "  f 

quest.  V, 

There  are  two  Sums ,  containing  each  a  certain 
Number  of  Shillings  and  Pence  *  which  being 
multiplied  together ,  produce  28  s.  1  d.  L  O/^ 
0/  A&m  /j  3  s.  9  d. ;  Iff  hat  is  the  other  ? 

■Extend  the  Compafles  from  1  to  3.75,  and 
the  fame  Extent  will  reach  backward  from 
$8,125  to  7.5,  or  7  jf.  6d .  The  Anfwer. 

r  I  -  **■  *  •  4  :  ?  O  l  r  * *  1  ;  O  ^  1  * *'•  •  ■  t 

AW,  Thefe  five  Queftions  above  in  Diviicw^ 
prove  thofe  five  in  Multiplication  :  I  fhal! 
now  proceed  to  fome  Queftions  done  by 
Multiplication  and  Divifion  $  or  fhew, 

u 


)'!■>  i  V  (;i 

V;  The 

*  ,  •- 


1 
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V.  7* he  Ufe  of  the  Line  of  Numbers,  in  the 
direB  Rule  of  Proportions 

V-  .  . 

QUEST.  I. 

IV hat  is  the  ^th  Proportional  to  13,  when  it  is 
as  2  hears  proportion  to  6  ? 

Extend  the  Compares  from  2  to  6  in  the 
firft  part  of  the  Line,  and  the  fame  Extent  will 
reach  from  13  to  39,  the  Anfwer,  in  the  fecond 
part  of  the  Line. 

QU  ES  T,  If 

Stippofe .  120  is  in  proportion  to  fame  Number,  as 
30  is  to  80,  what  is  that  Number  ? 

Extend  the  CompafFes  from  30  to  80  on  the 
firft  Line  (calling  i,  10  ;  2,  20,  &ci)  and  the 
fame  Extent  will  reach  on  the  fecond  Line 
from  120  (calling  10,  100;  and  2  of  the 
fmaller  Divifions  20)  to  320  very  plainly. 

qU  E  S  T.  111. 

What  is  the  Inter  eft  of  165  Pounds  for  a  Tear , 
at  the.  rate  of  5  per  Cent.  ? 

Extend  the  CompafTes  backward  from  1 00 
(calling  10  at  the  beginning  of  the  fecond  Line 

fo) 
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to)  to  5  on  the  firft  Line,  and  the  fame  Extent 
will  reach  backward  from  165  on  the  fecond 
Line,  to  8. 25  on  the  firft  Line,  which  is  8  and 
a  quarter,  or  8  /.  fs.  =  the  true  and  plain 
Anfwer : 

Or,4spioo  :  50  :  :  165  :  82.5. 

s  :*  n  *  5  *  % ,  .  - '  .  \  /• 

•  f  *  r  "S  ‘  1  j  *  •  >  •  4.  I  >  •  ;  \  v  ) 

But  becaufe  the  Intereft  is  but  a  10th  Part  of 
50  j  1  therefore  take  but  a  10th  of  the  4th 
Proportional  82.5,  which  is  8.25,  or  8/.  5  s.  as 
is  faid  before.  I  mention  this,  that  you  may 
fee  the  Lines  agree  with  the  Defcription 
above. 

Q_  U  E  S  T.  IV. 

What  is  the  Intereft  for  Half  a  Tear ,  0} 
330/.  10  s.  at  the  rate  of  6  per  Cent.? 

Extend  the  Compaftes  backward,  from  the 
beginning  of  the  fecond  Line  (calling  it  100 
as  before)  to  3  (which  is  half  a  Year’s  Intereft) 
in  the  firft  Line,  and  the  fame  Extent  reaches 
from  330 /.  55.  on  the  fecond  Line,  to  9915 
on  the  firft  Line  *  for, 

As,  100  :  30  :  :  330.5  :  99.15 

A  10th  of  which  laft  is  9  /.  18  3  \ 


M  4 


qu  E  S  T. 
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qUEST.  V. 


rtf 


If  560  lb5  of  Sugar  cofi  115  Shillings , 

the  1 12  lb.  cofi  ? 


Extend  the  CompafTes  from  560  to  115  on  * 
the  fecond  Line  (calling  io,  100,  &cl)  and 
the  fame  Extent  will  reach  from  112  on  the 
fecond  Line,  to  23  on  the  firft  Line,  fo  is  23  s. 
the  Anfwer* 


VI.  cfhe  life  of  the  Line,  in  the  fingle  Rule 
of  ^Proportion  Reverje . 

Q^UEST.  L 

How  much  Stuff  of  3  Quarters  broad,  will  line 
5  Tar ds  of  Cloth  that  is  7  Quarters  broad  ? 

Extend  the  Compares  from  3  to  5,  and  the 
lame  Extent  will  reach  from  7  (all  on  the  firft 
Line)  to  1 1 4  on  the  fecond  Line. 

^  o 

Q  U  E  S  T.  II, 

* 

Hop  many  Tards  of  Black  Qloth  of  7  Quarters 
wide,  will  hang  a  Room  that  is  46  Tards 
round,  avid  4  Tards  high .  . 

Extend  the  CompafTes  from  7  Quarters  in  the 
Line  to  46  Yard$  on  the  fecond  Line,  and 

th§ 
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the  fame  Extent  will  reach  from  1 6  Quarters 
high,  to  1057-  (the  firft  on  the  firft  Line, 
calling  i,  io;  and  the  ioj on  the  fecond 
Line,  fuppofing  io  to  be  100) 

*  \ \  .  .  v\  '  -  ••  \  \  .  \\  \  -  \  •  . 

QUES  T.  IIIw  - 

Suppofe  when  the  Price  of  a  Buftsel  of  Wheat  is 
6  s.  3  d.  the  Penny  Loaf  fh all  weigh  9  Ounces  $ 
what  muft  fitch  Loaf  weighs  when  the  Bufhel 

of  Wheat  is  4  s.  2  d.  ? 

$  .•  *  • 

Extend  the  Compaffes  from  4  s .  2d.  (or  50 di) 
to  9-  and  the  fame  Extent  will  reach  from 
6s.  3  d.  (  or  7  5  d.')  to  13.5  Ounces,  —the 
Anfwer. 

Q^U  EST.  IV. 

If  a  certain  Quantity  of  Provifion  will  jerve  400 
Men  for  6  Months ,  how  many  Men  will  the 
fame  Quantity  ferve  for  7  Months  ? 

Extend  the  Compaffes  from  7  on  the  firft 
Line  td  40  (calling  it  400)  on  the  fecond  Line  , 
and  the  lame  Extent  will  reach  from  6  on  the 
firft  Line  to  343  ( fere )  on  the  fecond  Line  ; 
which  is  the  Anfwer, 


QUEST. 
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QUEST.  Y. 

V*  * 

* 

If  I  lend  200 1.  for  8  Months  ;  how  long  mttfi 
150 1.  he  lent  me  to  retaliate  my  Favour ,  with¬ 
out  Lofs  to  either  Party  ? 

Extend  the  Compailes  from  150  on  the 
fecond  Line  (calling  io5  ioo,  I$c. )  to  8 
Months  on  the  firft  Line,  and  the  fame  Extent 
will  reach  from  200  on  the  fecond  Line,  to 
io-f  Months  on  that  Line.  =  the  Anfwer. 

VII  floe  Uje  of  the  Line  of  Numbers  hi 
extracting  the  Square  Root ,  &Lc. 

If  the  Sum  be  100  or  more,  whofe  Root 
you  would  know,  do  it  by  the  upper  or  fecond 
Line ,  but  if  lefs,  do  it  by  the  firft  Line, 

And  if  you  point  over  Unit’s  Place,  and  fo 
over  every  other,  the  Points  will  Ihew  the 
Places  that  the  Root  is  to  have. 

Q_U  E  S  T.  I. 

What  is  the  Square  Root  of  40000  ? 

Fix  your  Compafles  at  40000  (calling  io, 
icooo)  and  take  Half  the  Diftance  between 
that  and  10,  which  will  fall  at  20  ,  and  becaufe 

by 


1 
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by  the  Rule  above,  40000  would  have  three 
Points  over  ;  therefore  this  20  muft  be  200,  or 
have  three  Places,  and  ib  is  200  the  Square 
Root  of  40000,  found  very  plainly  and 
accurately. 

QU  E  S  T.  II. 

IV hat  is  the  Square  Root  of  144  ? 

Take  half  the  Diftance  between  144  and  10, 
which  will  fell  at  12,  the  Root.  And  if  it  were 
required  to  iquare  any  Number,  extend  the 
Compares  from  i,  or  10,  &c.  to  that  Number, 
and  on  that  Point  turn  the  CompalTes,  and  the 
other  Point  will  fall  on  the  Square  required. 
Thus, 

. '  •  •  *•  v  4  .  •  >  '  - 

;■  *  *  'ft  1  r  '  •  -  .  :  w  »*.- 

QU  E  S  T.  Ill, 

What  is  the  Square  Root  of  200°  ? 

Extend  the  Compafles  from  10,  calling  it 
100,  &c.  to  20  or  200^  and  giving  theCom- 
paifes  a  Turn  on  that  Foot,  the  other  will  ex* 
tend  to  40000. 

t 

Q_U  E  S  T.  IV. 

Having  any  two  of  the  three  Sides  of  a  right - 
angled  plain  Vriangle ,  to  find  the  third  ?  Hs 
fuppofe  the  Hypotbenufe  he  50,  the  Bafe  40, 
and  the  Perpendicular  is  required? 

By 
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*  By  the  laft  Bmle,  lquare  50,  which  is  2500, 
and  from  that  take  the  Square  of  40,  which  is 
1600,  and  the  Remainder  is  900  ,  to  which  let 
one  Foot  of  your  Compafles,  and  half  the 
Diftanceto  10  is  30.  —  the  Anfwer,  or  Perpen* 
dicular.  By  47,  1  Euclid ’ 

1  . 

.  .  .  ,  * 

Q_U  EST.  V. 

’  .'f  ■  -9  >  K  I  S  '■  ^  /  f  r  .  .  !|  ,  H 

.  j  *  ..  ....  .  .'1  s'  t  ' 

Suppofe  the  Area  of  an  Ellipfis ,  or  other  irregular’ 
Figure  he  552.25  ;  and  I  would  know  the  Side 
(f  a  Square ,  equal  to  the  Ellipfis  ? 

i  /  .  •  -  ..  s  -4  i  **  ■;  x  ;;  . 

Set  one  Foot  of  the  Compares  (as  hath  been 
taught)  in  the  lecond  Part  of  the  Line,  and 
take  half  the  Diltance  thence  and  10.  which 

*  J 

Half  will  fall  at  23,5  the  Side  of  the  Square 
required* 

VIII.  'The  Ufe  of  the  Li  ne  of  Numbers  y  in 
extraBing  the  Cube-Root, 

t  i  \  v  H  [  e'  fV  J  ^  '  k  ’  ‘  .  *  ■  .  * 

qUEST.  I. 

What  is  the  Cube-Root  of  1728? 

*  *  *  *  %’  \ 

Extend  the  CompaiTes  on  the  fecond  Line, 
calling  10,  1000,  to  a  third  of  the  Diftance 
between  1728  and  103  then  turn  the  CompaiTes 
towards  1©  from  the  1728,  is  one  Third  of  the 

c  *  -  Diftance  ^ 
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Diftance ;  and  again,  the  fecond  Turn,  or  two 
Thirds,  is  the  Cube-Root  fought  =12. 

Note>  If  the  Sum,  whoie  Cube-Root  you 
know,  be  1000  Or  upward,  do  your  Operation 
by  the  fecond  or  upper  Line  ;  but  if  lefs,  by 
the  firft  Linei 

^  t 

i  .iU.’.  '■  *  -  i  . 

And  if  you  point  over  Unifs  Place  of  the 
Sum  given,  to  have  its  Root  extra&ed,  and 
over  every  Third,  the  Points  will  fhew  the 
Places  that  the  Root  will  confift  of 

•  t  ■'  .<  ii  .'  a  .  >.  I 

<£U  EST.  II. 

What  is  the  Cube-Root  8000  ? 

By  the  Rule  above  of  Pointing,  it  is  plain 
that  the  Root  muft  have  two  Places ;  therefore 
letting  your  Compafles  at  8000  (calling  that 
10  at  the  beginning  of  the  fecond  Part  of  the 
Line  1000,  divide  the  Diftance  from  that 
to  10,  into  three  equal  Parts  ;  the  End  of  the 
fecond  Part  next  10  from  8000  is  20,  the  Cube- 
Root  required. 

Q^U  EST.  III. 

For  Proof  of  the  l aft  Ffueftion  ;  /  fayy  What  is 

the  Cube  of  20  ? 


If 
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-y\  t 

fc5: 


bn 


If  you  extend  the  Compaffes  from  the  be¬ 
ginning  of  the  fecond  Part  of  the  Line  to  2o5 
giving  the  Compaffes  two  Turns,  the  firft  will 
extend  from  20  to  400,  ==  the  Square  of  20  5 
and  the  fecond  Turn  will  extend  from  400  to 
8000,  =  the  Cube  of  20,  or  20  times  4005 
and  thus  may  the  Cube-Root  of  any  other 
Number  be  proved  to  be  time.  For,  as  in  the 
Iafl  Example;  becaufe  the  Root  eonfifts  of  two 
Places,  every  Turn  of  the  Compaffes  will  in- 
creafe  by  10,  and  the  Figure  it  extends  to :  So 
that  20  is  made  400,  and  400,  8000, 


Q_U  E  ST.  IV. 


If  a  Sphere  he  56  lb.  weighty  whofe  Diameter  is 
6  Inches ;  mb  at  is  the  Diameter  on  another 
Sphere  of  the  fame  Matter ,  whofe  weight  is 
40  lb.  ? 

i  •  •:  <  %  I  'iqn  E?  j  » ?  •  4  ‘ *  ‘  ;  j  i  'j  *  j  ('  ’ <  *  •  I 

Extend  the  Compaffes  from  56  to  the  Cube 
of  6  Q which  is  216)  and  the  fame  Extent  will 
reach  from  40  to  154.3  fere. 

Then  fet  one  Foot  of  the  Compaffes  at 
154.3  and  two  Thirds  of  the  Diftance  from 

that  to  one  backward,  will  fall  at  5*36.  The 

* 

Anfwe'r. 

And. 


1 
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» 

And  fb  much  for  the  Ufe  of  the  Line,  its 

Delcription  and  Making  j  which  is  more  full 

* 

and  ample  than  has  been  done,  I  believe. 

And  it  may  be  noted,  That  as  the  Weight, 
lo  the  Solidity  of  Spheres  are  in  a  triplicate 
Ratio  of  their  Diameters. 


SECT, 
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Myfterious  Curiosities  in  Num¬ 
bers  5  or,  Numerical  Novelties. 


HERE  is  a  Number  confuting 
of  nine  Digits  ;  which  being  mul¬ 
tiplied  by  five  different  Digits, 
each  of  the  five  Products  (hall 
have  the  nine  Digits  in  it,  and 
^either  more  nor  lefs  3  and  the  Sum  of  the 
five  Produ&s  (hall  contain  the  9  Digits  and  o, 
which  are  the  Characters  by  which  all  Numbers 
ivhatfoever  are  expreifed. 
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Example, 


The  Number  propofed  is 


123456789 


Which  mul-7  ,  ,  , 

tiply’d  byj  2  Produceth  246913578 

ifhefe 
have 

,  V  ea°h 

617283945/  juft 

o  r  the  o 

7  •  864197523 


.  4 

«•».  v  *  a 

»  i 

5 


493827156 


8 


987654312 


/ 


Digits , 


3209876514  =  Sum, 
[or  9  Digits  and  o, 

-  ?-***»  •  «  >  I  I  1  '  •  }  ‘  ‘  ”  *  /'  ' 

:  - 

PROP,  II. 

»  •  •  ;■  -  '  ,  • J  ' 

There  is  a  Number  confifting  of  9  Digits,  as 

the  former,  but  inverted  ;  which  being  multi¬ 
plied,  by  5  different  Digits,  each  of  the  5  Pro- 
duds  will  have  in  it  neither  more  nor  lefs  than 
the  9  Digits  and  Cypher  j  or  each  of  the  Pro- 
duds  will  have  in  it  the  fame  Charaders  that 
were  in  the  Sum  of  the  Produds  in  the  lafi 
yPropofition ,  neither  more  nor  lefs. 


N 


Exam- 
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Exa  m  p  l  e. 


The  Number  propofed  is 


987654321 


Wdply’dbyl8  Produceth  79°i234568' 

-  6913580247 


7 

5 

4 


-  4938271605 

-  3950617284 

-  1975308642. 


Thefe 

have 

each 

)  jufi 

'  the  9 
digits 
&  Cy¬ 
pher. 


And  the  Sum  of  thefe  Products  hath  the  9 
Dibits  and  Cypher,  except  the  8,  which  it  fplits 
into  6  and  2.  But  if  the  Number  propounded 
be  multiplied  by  9,  the  Product  will  be  all 
Eights,  only  one  Nine.  And  if  that  laft  Pro¬ 
duct  be  added  to  the  faid  Sum,  that  Total  will 
have  the  9  Digits  again,  except  the  8,  which  it 
divides  into  5  and  3. 

PROP.  III. 

A  Number  cbnfifting  of  the  9  Digits  natu¬ 
rally  afcending,  being  divided  by  2  and  by  5, 
will  exhibit  2  Quotients  each,  having  the  9 
Digits  in  it :  And  the  Sum  of  thofe  two  Quo¬ 
tients  hath  alio  juft  the  9  Digits,  and  no  more 

nor 
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nor  lefs  (allowing  a  o,  by  way  of  Decimal,  in 
the  Dividend,) 


Example. 

The  Number  7  ,  _ 

propofed  isj  I2345^7^9 

2)  617283^4.5  =  firft  Quot. 

5)  24691 357.8  =s  fecond  Qpot. 

The  Sum  of  which  Quotients  is  =  864x9752.3, 
which  is  juft  the  9  Digits :  And  the  like  will 
arife  from  no  other  Divilors. 

PROP.  IV. 

If  the  9  Digits  naturally  aleending,  as  before, 
be  divided  by  4,  the  Quotient  will  be  the  9 
Digits  and  o ;  which  is  all  the  Charaders  that 
any  Number  is  expreflible  by,  and  which  will 
arile  from  no  other  Divilbr  whatever,  more 
or  Iels. 


Example. 

4)123456789(30864197.25  sss  Quot. 
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PROP.  V. 

If  the  9  Digits  naturally  defending,  be  divi¬ 
ded  by  2  and  by  5,  the  Quotients  will  each 
have  juft  the  9  Digits  and  o  ;  and  the  Sum  of 
thole  two  Quotients  will  alfo  be  the  9  Digits  and 
Cypher,  or  all  the  Charafters  by  which  any 
Number  may  be  exprefled. 

Now  this  is  the  more  ftrange,  becaule  5  is 
a  prime  Number,  and  no  Multiple  of  any. 

, !  S  '  v\  ?  u  _  r  .  ;  - 

Example. 

2)987654321(493827x605  =  i-Quot 
5)  - - -  -  1975308642  =  2  Quot. 

Sum  of  QuotIents—69 1358  0247 

I  •  ,  s  •  ‘  ;  .  ■  '•  '•*  4 

PROP.  VI. 

\  r  ^ 

And  now  I  am  upon  the  9  Digits ;  it  may 
be  obferved,  that  if  they  be  multiplied  any 
way  one  in  another,  (or,  as  one  faid,  jumbled 
together)  the  laft  Produd  (hall  however  exhi¬ 
bit  all  the  Number  of  Changes  that. can  poilibly 
be  ranged  on  9  Bells. 


Exam- 
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Example. 


Bells 

Multiply’d  by  2  gives 
2  by  3  - — 


5 

6 

7 

8  — 
9  — 


2  Changes 


24 


120 


720 
5040 
40320 
362880 


[Bells. 
Changes  on  9 


PROP.  VII. 

By  placing  14  Figures  to  the  greateft  Advan¬ 
tage,  there  may  be  fhewed  not  only  the  Num¬ 
bers  to  be  multiplied,  but  the  Products  fufficient 
for  any  Multiplication  stable. 

This  Method,  as  a  Curiofity  in  Numbers,  I 
contrived  about  fourteen  Years  ago  ,  and  as 
follows,  do  give  an 


N  3 


E  X  A  M- 
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E  i  A  V  p  L  E- 


*1 

I 


3 

3 

4 

5 


-  -v, 

fl  5 

’O 

t»  a*  ■  a 

<3*$  s 

lANJ 


8 

7 

6 

5 


o' 

•-. 

H  «3» 

UVM 

4° 

ga 

20 

10 


So  if  it  were  required  to  know  the  Product 
of  9  times  8. 


In  the 
Middle y 

t 


To  the  Right  To  the  Left . 


Againft  -  -  -  p&8  is  40  3c  30,0^0,  &1&2,  =72 

So  9  times  7  -  9  &  7  is  40  &  20=60,  &  1&3,  =63 

9  times  6  -  9  Sc  6  is  40  <$c  10=50,  &  i&4,  =54 

8  times  7 -83c  7  is  30  3c  20=50,  3c  26*3,  or6=5tf 
8  times  6  -  8  3c  6  is  30  3c  10=40,  &  2SC4,  or 8=48 


And  fo  on. 


Alfo  to  fquare  or  multiply  any  in  the  Middle 
by  it  felf5  as  9. 
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In  the  Middle , 

.  V.  ■  v.  J  '•  V  *  '  ^  ‘I  v 

Againft  9  ftand*4o,  doubled  is  80, 5c  the  iby  1  is  1=8 r 
8  by  8  -  8  30,  60,  &  the  2  by  2  is  4=264 

7  by  7  -  7  20,  40,  3  3=9=49 

And  fo  on. 

PROP.  VIII. 

*  * 

The  Number  362880  may  be  continually 
divided  by  a  different  Digit  from  1  to  9  inclu- 
five,  and  no  Remainder  fhall  be  of  any  of  the 
Dividends,  which  cannot  be  laid  of  any  other 
Number. 

f.r ,  s  -  V  .  1  *  ■'  v  <n 

'  _  V  v  *  o  •*  —  —  *  y  -  \  '  ■-  *  -  'C 

Example. 

3 )  4)0: 

2)362880(181440(60480(15120 

6 )  7)8)9) 

5)i5i2©(3024(5o4(72(9(i  Quot.  Rem.  o 

[of  all. 

PROP.  IX. 

‘  I 

The  Sum  of  an  infinite  Progreffion  (which 
may  be  thought  very  unaccountable)  may  be 
found  in  Numbers. 

N  4 


E  X  A  M- 
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Example  of  the  Series,  &c. 


I25  3  3  T?  "if  3  ^T5  TT.^3  ^ 
infinitum. 


768,  192,  48 


Here  the  Ratio  is  4  ;  Therefore, 
As  the  P.atio  lefs  1  ; 


Is  to  1 


So  is  the  firft  Term  : 

'  T  J  -j;: 

To  the  Sum  of  all  the  reft  of  the  Terms. 


•;  - 
<  .  -V 


Thus, 


3  J  1  :  :  768  •  256  =  the  Sum  of  the  reft 

768  more  the  firft  Term. 

- - . 

1024  =  the  Sum  of  all;,  tho* 
the  Progreffion  had  been  continued  to  10000 

Terms  lower. 

P  Pv  O  P.  X. 


A  Perfon  comes  into  a  Rookfeller’s  (who  was 
an  Accomptant)  and  asks  the  Price  of  a  Book 
which  he  was  told  was  55. :  But  he  not  willing 
to  give  it,  the  Bookfeller  told  him  there  were 
100  Leaves  in  it,  and  if  he  would  give  a  Pin 
(of  4  Rows  a  Penny,  and  18  to  the  Row)  for 

-  ‘  the 
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the  firftLeaf,  2  for  the  Jecond,  &c.  to  100  in. 
clufive,  he  fhould  have  the  Book  :  Which  the 
Buyer  willingly  accepting,  the  Value  was  com¬ 
puted  by  this  Rule  in  Progreflion. 

>  *  '  '  ' 

Multiply  the  lafl  (here  the  100th  T*ervi)  by 
the  Ratio  2,  and  fro?n  that  deduff  the  firft  Term 
(Jo ere  1)  ;  divide  the  Remainder  by  the  Ratio ,  lefs 
i,  and  the  £>uot.  is  the  Sum  of  all  the  Terms  of 
the  ProgreJJion. 

.1  .{  .  :  M  i  ;  i  •  .  •  ‘  h  i  i  .  •'  "  >.  v  *  '  •’  !  *  •:  \  i  *'  j 

v  V.  * 

Example. 

.  ?  ■  ■  •  (  I  ;  >,  »  r  f 

By  Multiplication,  the  100th  Term  is  equal  to 

J  -  •  |  ;  -  ^  r- 

63  38253001 141147007483 51 602688 

Which  multiplied  by  2,  and  1  abated,  gives  the 
Sum  of  all  the  Terms,  equal  to 

1 26765060022822940149 6703205375  Pins. 

[Refts  1 5  Pins. 

*  * 

t  ■  •»_.**  »  •'  •  V  J  -  J 

Which  divided  by  72,  the  Pins  for  id.  gives 

equal  to 

1 7606258  3  3  6503 1 861 3 1 898655630  Pence. 

[Refts  2  d , 

Which  divided  by  12,  gives 
1467188194708598844324887969  Shillings. 


Which 
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'  C  •>  i 

^  f :  ?  ~  ?  /\  \  A  ‘  '  C  -  '  •  />  . 

Which  reduced  into  Pounds,  gives  the  Sum 
to  be  paid  for  the  Book  by  Agreement, 

733  59409  7  3  54299422 1 6244398/.  95, 2  d.  1 5P///5. 

**•  .  *• 

'■  V  .  \  j  ’  ‘'-'O  1  Si  4  ■  .  *  -o  ■  .  ’  . 

A  Sum  fo  great,  that  Monfieur  BibliopoL 
would  be  content  to  abate  the  fifteen  Pins,  to 
be  informed  how  he  might  come  at  fo  much  of 
the  reft  as  would  not  be  inconfiftent  with  his 
living  out  of  M,  Fields  :  For,  according  to  the 
Computation  of  300,000,000  of  People  in  the 
World,  it  would  furnifh  each  with  an  Eftate  of 
more  than  244,531,365,784,766,474  l  fo  won¬ 
derfully  incredible  does  this  Way  of  computing 
increafe  frnall  and  inconfiderable  Things:  As  in 
this  Inftancc,  from  a  Pin  to  a  Sum  more  than 

the  World  is  worth.. 

>  "  ........ 

PROP.  XL  • 

A  Row  of  Decimals  infinitely  repeated,  and, 
if  you  pleafe,  Integers  prefixed,  may  be  multi¬ 
plied  by  the  like,  and  the  true  ProduA  is  ex¬ 
hibited  by  a  very  few  Figures.  Thus, 


Multiply 
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Multiply  5-33333333333335  £&• 
by  6.666 6666666666,  &c. 

3.20  I  add  thefe  10’s  to  100’s,  &c. 

3.5  r  Sum  ?  Add 
32.0  5 

Produft  =  3 5  S5555S55>  &• 

PROOF. 

5  t 's  ==  *■§ 

6-fis  = 

Now  'f  by  is  =  3s-| 

*  ' 

Which  3«|  is  =  35  f 

Or  =  35.5,  repeated  ad  infinitum ,  as  before. 

This  is  a  Curiofity  which  I  have  but  lately 
contrived,  but  is  yet  more  briefly  done  under 
the  next  Proportion. 

There  are  three  curious  Myfteries  in  the 
foregoing  Propofition . 

Firft,  That  multiplying  only  the  Prime’s 
Place  of  the  Decimals  in  each  Fadtor  fhould  be 

made 
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made  fufficient,  by  adding  2,  to  give  a  Num¬ 
ber,  (as  here  320  :)  Which, 

■"v>N  '  -  '  »  ‘  .  '  .  -  •  • 

Secondly,  Being  added  from  the  Right  Hand 
toward  the  Left,  ihould  give  the  true  Prodmft 
(as  here  3  and  5  repeated  3)  it  being  contrary 
to  the  general  Rules  given  by  all,  to  add  Units 
to  Tens,  and  thole  to  Figures  in  the  Hundreds 

Place,  &c.  And, 

*  ■ 

'  ■  S  .  V  'i>  •  v  tor 

*  •  •-  t*.  f  .  .  A  A. 

Thirdly,  That  the  Sum  of  the  two  laft  Fi¬ 
gures  in  the  Line  Ihould  be  a  Repeater  in  the 
Product. 

j. 

PROP.  XIL 

If  Integers  and  Decimals  are  repeating  Di¬ 
gits  in  the  Multiplier  3  and  if  you  multiply  by 
one  of  the  Repeaters,  and  the  Produdt  from 
the  Right  Hand  toward  the  Left  being  added, 
and  the  Sum  of  the  two  laft  having  Tens  added 
to  Units,  the  Sum  will  be  the  repeating  Deci¬ 
mal  of  that  Produdh  And  io  many  of  that 
Repeater  as  there  are  Integer-Places  in  the 
Multiplier,  being  put  toward  the  Left  Hand  of 
the  Point,  you  have  the  true  Product,  by  ma¬ 
king  only  one  Line  before  it. 


X  A  M- 
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•  f  I  «  :  -  ■'  ; 

Example. 

y  *  •  t  *  *  it*  *  1 

Multiply  54321 

by  6666.66666666666666, 

3  259  26  Add  thefe  Units  to  Tens,  UV 

Prod.  =  3621 39999-99999999999999^  done 
[by  85  Figures  fewer  than  the  common  Way. 

In  this  Example,  (befides  the  three  Myfleries 
under  the  laft  Propofition  mention’d)  here  is  a 
fourth;  i.  e.  That  there  fhould  always  be  fo 
many  repeating  Digits  toward  the  Left  Hand 
from  the  Point  (of  the  fame  kind  as  thofe  to¬ 
ward  the  Right  Hand  of  it)  as  there  are  Re¬ 
peaters  towards  the  Left-Hand  of  the  Point  in 
the  Multiplier. 

In  like  manner  the  Example  under  the  1  ith 
Propofition  might  have  been  done  (notwithftand- 
ing  the  great  Number  of  Decimals  in  each 
Fa&or)  by  making  only  one  Line  (inftead  of 
three)  befides  the  Product. 


P  R  O  P, 


> 
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PROP.  XIII. 

But  if  the  Multiplier  were  repeating  Integers, 
then  the  firft  Line  mull  be  added  in  another 
Way  to  obtain  the  Product. 

Example. 

5432! 

by  6666 


Add  this  325926 

362103786  =  Product 

i  R  O  O  F. 

The  Produdi  of  =54321 

hy  .6  repeated 

Is,  as  fhew  d  before  =  36213.999562V* 

To  which  adding  the  Pro 
dud:,  as  in  this  laft  Ex 


^362103786 


The  Sum  is  =  362139999.99 99t&c 

As  in  the  Example  above,  which  proves  both 
that  and  thelc  to  be  true. 

Here 

Se  / 
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*9* 

Here  to  add  the  Line,  I  fay  6  :  Then  6  and 

2  is  8  in  the  Product  :  Then  6  and  2  is  8,  and 
9  is  17  j  7  put  down:  Then  1  I  carried,  and 
6  is  7,  and  2  is  9,  and  9  is  18,  and  5  is  23  3 
put  down  3,  and  carry  2  :  Then,  bccaufe  you 
have  added  as  many  as  there  are  Places  in  the 
Divifor,  leave  out  the  6  in  Unit’s  Place,  and 
fay,  2  carried,  and  2  is  4,  and  9  is  13,  and  5 
is  18,  and  2  is  203  put  down  o,  and  leave  26 
out  :  and  fay,  2  carried,  and  9  is  11,  and  5  is 
16,  and  2  is  18,  and  3  is  21  ;  put  down  1,  and 
carry  2  :  and  fay,  2  and  5  is  7,  and  2  is  9,  and 

3  is  12  I  put  2  down,  and  carry  1,  and  2  is 
3,  and  3  is  6  ,  which  put  in  the  Product,  and 
3  is  3  there. 

The  Procefs  here  being  a  little  intricate,  bc¬ 
caufe  new,  I  have  diredted  you  through  the 
whole,  proved  as  in  the  foregoing  Page. 

Note ,  That  this  is  done  by  18  Figures  in  24 
fewer  than  the  common  Wav. 

PROP  XIV. 

How  to  avoid  all  unneceflary  Figures  in  an 
Operation  and  Produdt,  when  there  are  many 
decimal  Places  in  one  or  both  Factors  to  be  mul¬ 
tiplied  together,  and  yet  to  give  an  accurate 
Rcdtan<de,  as  bv  the  common  Wav. 

£3  /  j  * 

1 

E  X  A  M- 
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Example  I. 

Multiply  1.23456  by  9.87654,  fo  that  there 
may  be  put  4  decimal  Places  in  the  Product, 
and  yet  they  to  be  as  valuable  as  if  the  whole 
Factors  had  been  multiplied  in  the  common 
Way. 

1.23456 

45678.9 

1  nno 
9876 
864 

74 

6 

.  , .  *  .  1  ?  •  *  •  ■  * 

1 

12.193 1  =s  the  true  Produdl, 
with  fewer  Figures  than  the  common  Way,  by 
20  in  37. 

Example  IX, 

Multiply  .12345  by  .98765,  and  to  have  4 
Decimals  only  in  the  Product,  which  fhall  have 
4  Places  next  the  Point  (which  in  moft  Cafes 
are  fufficient)  as  true  as  if  all  had  been  unne~ 
eeffarily  multiplied. 


.12345 
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\ 

•12345 

56789. 

mi 

99 

8 

1 

.1219  =s  Produdt,  with  22 
[Figures  in  30  fewer  than  the  common  Way. 

Note,  1.  In  this  Way  of  Multiplication  I  re¬ 
vert  the  Multiplier. 

2.  I  put  Unit’s  Place  thereof  under  that  de¬ 
cimal  Place  of  the  Multiplicand  which  an- 
fwers  to  the  Number  of  Decimals  that  I. 
would  have  in  the  Frodudt. 

3.  I  only  multiply  the  Figures  which  ftand 
over  that  Figure  I  multiply  by. 

4.  But  I  confider  what  would  be  carried,  if 
two,  or  at  lead  one  of  the  Figures  next 
the  Right  Hand  of  that  which  I  multiply  3 
were  multiplied. 

5.  I  place  the  Surplus  above  10  of  each  Fi¬ 
gure,  which  L  firft  multiply,  one  under 
another,  all  next  the  Right  Hand,  and 

O  not 
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not  a  Place  ^iore  toward  the  Left  Hand 
as  in  the  common  Way. 

By  thefe  Notes  any  one,  I  think,  may  perform 
Multiplication  this  Way. 

PROP.  XV. 

To  know  the  Chances  that  may  be  thrown 
on  any  Number  of  Dice,  from  i  to  6,  is  as  by 
this  stable  of  i,  2,  3,  iHc,  to  6. 

TABLE  I. 


Dice 


I 

I 

2 

5 

4 

5 

d  Roots,  or  Points 

[on  one  Side. 

I 

4 

9 

16 

25 

3 6  Squares. 

3 

1 

8 

*  / 

£4 

125 

21 6  Cubes. 

4 

l 

16 

81 

256 

62  5 

1295  Biquadrates. 

,5 

I 

32 

243 

1024 

3125 

7776  Surfolids. 

6 

'  I 

6  4 

729 

4096 

156^25 

466  5<5  Squar’d  Cubes. 

The  uppermoft  Figures  involved,  produce  the 
Powers  under  them. 


The 
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The  Right-Hand  Column  fhews  the  greateft 
umber  of  Chances  that  is  on  any  ISTumber  of 
Dice  from  i  to  6.  That  under  5  is  the  Num¬ 
ber  without  a  6 ;  that  under  4,  the  Number 
without  5  and  6,  So. 

r 

And  that  this  is  no  more  ftrange  than  true, 
I  will  demonftrate  feveral  Ways  that  the  great- 
eft  Number  of  Chances  on  two  Dice  is  36.  = 
the  Square  of  the  greateft  Number  of  Points  on 
one  Side  of  a  Dice. 

The  particular  Chances  on  two  Dice  are  thus : 


T 

ABLE 

II. 

1,1 

2,1 

3,1 

4,1 

5,1 

6,1 

r,2 

2,2 

3,2 

4)2 

5,2 

6,2 

1,3 

2,3 

3  ?  3 

4,3 

5,3 

6,3 

1,4 

2  A 

3,4 

4,4 

5, 4 

6,4 

2,5 

3,5 

4 ,5 

5,5 

6,5 

1,6 

2,6 

3,6 

4,6 

5,6 

6)6 

6  + 

6  T* 

6  + 

6 

+  6  + 

6  =36 

[in  all* 

Note,  +  fignifieth  more,  and  =  equal  to . 

O  2  'A 
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A  fecond  Way  thus : 


TAB 

L  E 

in. 

1,1 

I52 

2,3 

3,4 

4,5 

5,6 

2,  2 

i33 

234 

3,5 

456 

— 

3)3 

i54 

2,5 

3,6 

— — 

r 

4a4 

L5 

2  36 

2 

+  2 

5)5 

1,6 

3 

+  3 

6,6 

— 

4 

+  4 

— 

5 

+  5 

6 

+  6 

=  21  Sum. 

Farther, 


2,1 

S)2, 

4,3 

5,4  6,5 

4,2 

5,3 

6,4 

4?1 

5,2 

6,3 

+ 1 

5,1 

6,2 

— 

+  2  2 

65i 

+ 3 

3 

+  4 

4 

5  5 


Chances  =  i  $  +  21  = 
[363  as  before. 


XJ  l  ..C>  I 


TABLE 
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table  IV. 


A  third  Way  for  particular  Chances  on  two  Dice. 

Cafls-  Points.  Chances. 


2, 


IJI 


4,0 

1A\ 

3,2  C 

2,3.) 


6 


5.1 

i,5 

4.2 
2 ,4 

3.3 


S 


n 


6,i) 

i,6 

5.2  \ 
2,5 

4.3 
3,4- 


6 

2i  —Sum 


O 


3 


i  ^8  J-  Mathematical  Manual, 


C0s. 

8 


Feints, 


Chances. 


10 


II 

It 


Sum  15  +  21 
[==363  Sum  Total  as  before. 


Alio  in  farther  Ufe  of  stable  I.  to  demon- 
ftrate  that  the  Chances  anfwer  to  the  Number 
of  Points  in  the  up  per  moil  Line,  and  the  Num¬ 
ber  of  Dice  in  the  Left-Hand  Column.  Thus 
againft  2  Dice,  and  under  3,  Hands  9  ;  which 
fhews  that  there  are  9  Chances  on  2  Dice,  when 
the  greateft  Number  of  Points  are  but  3  on 
thole  Dice, 


Demon- 
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Demonftrated  thus: 

Points. 

2,  2 

3?  3 

1,  2 

2,  i  '  Sum  =  9  Chances, 

t 

3 

3,  I 
3 

3?  2J 

Secondly,  That  there  are  but  8  Chances  on 
0  Dice,  when  the  greateft  Number  of  Pointy 
thereon  is  2,  'Thus, 

Points.  ; 


1  &  1  &  1' 
2,  2,  2 
2,  1,  i 


Sum  ==  8  Chances, 
as  by  the  'fable. 


Thirdly, 


too 
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Thirdly,  That  there  27  Chances  on  3  Dice, 
when  the  greateft  Number  of  Points  thereon 
is  3.  Thus, 

Points,  Chances , 


1,  I,  I  - —  1 

2,  2,  2  - - -  I 

3  5  3  5  3  -  I 

I,  2,  2  — -  2 

!5  3?  3  * - 2 

25  3  • — “ — ~  2 


I,  2,  I 

I,  I,  2 


*5  3 
3*  I 
2,  i,  2 
2,  35  2 

$5  3 
2,  I,  3 
2,  35  * 
35  15  3 

35  25  2 

2,  3 


1 

2 
2 

1 

x 

1 

2 

2 

2 

1 

2 

I 


27=Sum  Total* 


PROP, 
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PROP,  XVI. 

The  Uncise  r>f  Powers  algebraically  involv’d 
are  the  Figures  which  ftand  towards  the  Left 
Hand  of  the  feveral  Members  of  the  feveral 
Powers  :  As  a  +  b  being  multiplied  in  it  fel f3 
gives  a  a  +  2  a  b  +  bb  ;  that  is,  1  a  fquared, 
more  2  ab,  (or  twice  a  multiplied  in  b')  more 
1  b  fquared. 

*  \  v  •  -  f  I  i  I  /  . 

And  where  theUnciae  are  but  1,  they  are  not 
put  down,  but  fuppoied  ;  and  fo  the  Cube,  Bb 
quadrate,  and  Surfolid  are  as  follow  ; 

a  +  h 

Multiplied  by  -  a  +  b 

Gives  aa  +  nab  -f  bb nz-the  Square  ot  a  +  b. 

V 

Multiplied  by - a  +  b 

Gives  am  +  $aab  +  3 abb  -f  bbbmthQ  Cube. 

Multiplied  by  -  -  -  -  -  - - a  +  b 

» - - - - - - [Biqu. 

Gives  aaaa  -f  4 aaab  4*  6aabb  +  4 abbb  +  bbbb  =the 

Multiplied  by- - a  +  b 

_ .  _  -  -  -  --  — 

Gives  aaaaa  +  ^aaaab  -f  1  oaapibb  +  1  oaabbb  -f  y  abbbb + bbbbb-m 

[the  Surfolid. 


Here 
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Here  in  this  Surfolid,  or  fifth  Power  of 
it  is  plain  the  Unciae  are  1,5,  10, 10,  5, 1.  Now 
there  is  a  Rule  to  find  thefe  Numbers  without 
multiplying  the  Species,  thus : 


1  x 


That  is, 

i  multiplied  in  5  lefs  o,  divided  by  1  =■  5 

5  —  ~ —  5  —  1  — —  2  =  10 

IO  .  -  5—2  - - -  3  =  10 

10  - —  S  —  3  —  4=5 

S  — —  5—  4  —  5  =  1 


Secondly,  But  there  is  a  briefer  Way  of  find¬ 
ing  the  Uncise,  and  only  by  Addition,  which  is 
my  own  Thought,  thus  : 

1,  1  «=  the  Unciae  of  the  Root 

1,  2,  1  =  that  of  the  Square. 

x:>  3?  h  5  =  that  of  the  Cube. 

i,  4,  6,  4,  1  =5  that  of  the  Biquadrate. 

i,  5, 10,  10,  5,  1  =  that  of  the  Surlolid. 

1,  6,  15,  2©,  15,  6, 1  =  that  of  the  fquared 

[Cube,  65V. 


Here 
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Here  2  added  from  the  Right  toward  the 
Left,  gives  thofe  in  the  Middle  refpe&ively,  and 
the  i’s  at  each  End  of  a  Line  put  down  as  they 
are.  Thus  for  the  Uncise  of  the  Square  ;  2  in 
the  Middle  is  the  Sum  of  1  and  1  above :  For 
the  Cube,  2  and  1  =  3 ,  and  1  and  2  =  3,  and 
I  and  1  next  the  Right  and  Left :  And  in  the 
Biquadrate  from  the  Uncise  of  the  Cube,  I  fay, 
(1),  3  and  1  is  (4),  3  and  3  is  (6),  1  and  3  is 
(4),  and  (1)  always  to  the  Right  and  Left  * 
thofe  in  (  )  being  the  Unciae,  which  are  foon 
found. 

Thirdly,  But  that  which  I  chiefly  infift  upon 
as  a  Curiofity  (under  this  Proportion )  is  the 
Rule  for  finding  the  Unciae  of  any  Member  of 
any  Power,  without  knowing  thofe  of  the  pre¬ 
ceding  Powers  or  Members. 

This  is  alfo  my  own  Invention :  Altho’  near 
feven  Years  afterward  I  law  a  Rule  very  near 
it,  ufed  by  an  ingenious  Author  on  another 
Occafion,  not  this. 

To  find  the  Unci#  of  the  fourth  Member,  or 
Term,  of  the  fixth  Power,  put  down  the  Di¬ 
gits  to  within  1  of  the  given  Member,  and  mul¬ 
tiply  them  together  for  a  Divifor. 

As  here  %  by  2  by  3  is  —  6,  the  Divifor. 

Then 

z 
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Then  put  down  aj  many  Figures  downward 
from  the  Power,  as  here,  6,  5,  4  •  which  mul- 
tiply  together  for  a  Dividend  =;  1 20,  and  the 
Quotient  will  be  =  20,  the  Unciae  fought :  As 
appears  by  the  laft  Table. 

•  ) 

So  alfo  the  Unci®  of  the  3d  Term  of  the  4th 
Power  will  be  found  6  : 

For,  i  in  2  is  2,  the  Divifor. 

And,  4  in  3  is  12,  the  Dividend,  Quot.=  6 

[Anfw. 

So  alfo  the  Unche  of  the  4th  Term  of  the 
5  th  Power  is  10  : 

For,  1  in  2  in  3  =  6,  the  Divifor. 

i 

And,  5  in  4  in  3  —  60,  the  Dividend. 

Quot.  is  as  above. 

So,  laftly,  the  Unci®  of  the  10th  Term  of 
the  15th  Power  is  thus  found  : 

[Divifor. 

i  in  2  in  3  in  4  in  5  in  6  in  7  in  8  in  9= 

And.Tyin  14 in  13  in  12 in  11  in  10 in  pin  8 in  7= 

[Dividend. 

Thus, 
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3-0$ 


Thus, 

Tor  Dlvifor  multiply 


Tor  Dividend  multiply 


40320 

9 

36288.0 


I 

1 5 

2 

by  14 

2 

210 

by  3 

by  13 

6 

2730 

4 

12 

24 

32760 

S 

1 1&: 

120 

3603600 

6 

9 

720 

32432400 

7 

8 

5040 

529459200 

8 

7 

8 1 621 440.  o=Dividend. 
181440  (5oo5=Anfw. 
°  r  [or  Quot. 

Divifor. 


So  that,  according  to  the  new  Rule  above, 
the  Uncise  of  the  tenth  Term,  or  Member,  of 
the  fifteenth  Power,  is  5005. 


And 
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And  if  the  greateft  Man  that  ever  was, 
thought  it  neceflary  to  give  the  Rule  under  and 
at  the  End  of  the  firft  Head  of  this  Propofition^ 
I  hope  the  two  New  Methods  under  the  fecond 
and  third  Heads  (being  much  briefer  and  eafier) 
will  be  taken  as  a  great  Improvement  and 
Curiofity. 


PROP.  XVII. 

For  finding  the  Gallons  in  the  Decimal  of  a 
Barrel  of  Beer,  I  have  contrived  the  following 
curious  and  briefer  Method  than  the  common 
of  multiplying  by  3  6. 

Example  I. 

.6543  of  a  Barrel. 

26.172 

23*554S  Gallons  and  Parts. 

Example  IL 

4321  of  a  Barrel 
1.7284 

*  5’55$&  Gallons  and  Parts. 


Here 
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Here  I  only  multiply  the  given  Decimal  by 
4,  and  fubtradt  the  Produdf  from  it  felf,  as 
Units  from  o,  Tens  from  Units,  f3c.  having 
firft  cut  off  from  the  Produdt  one  Place  lefi 
than  in  the  Decimal  given. 

So  that  as  in  former  Proportions  I  have 
given  the  Anfwer  by  adding,  lo  here  by  fub- 
tracSing  one  and  the  lame  Line,  Tens  from 
Units,  &c.  A  Thing  never  Ihewed  by  any 
other  before,  and  what  may  be  thought  unac¬ 
countably  curious  by  an  impartial  Reader. 

For  briefly  Valuing  Decimals  of  Money ,  Weighty 
or  Meafure>  by  Infpeciion . 

PROP.  XVIXL  1 

To  write  down,  or  know  the  Value  of  a 
Decimal  of  Money  by  Inlpeclion. 

Example  X, 

/ 

Value  of  .1234  L 

Is  2  So  sfdo 


Exam - 
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Example  IL 

Value  of  4 $61. 

Is  =95.  1  ~d.  fere. 

Exam  p  l  e  III. 

Value  of  .6789  L 

Is  =13  s.  7  d.  prop?. 

I  have  about  Thirty-three  Years  ago  pub- 
lifhed  this  Rule  in  l3 he  Merchant's  Magazine , 
whofe  Vending  hath  been  a  fufficient  Indication 
of  its  Ufefulnefs. 

In  Example  I.  Double  the  Prime’s  Place  is 
2  s.  and  the  23  in  the  fecond  and  third  Places, 
are  23  Farthings,  Ids  1,  becaufe  above  13  is 
22,  or  $\d. 

In  Example  II,  Double  the  4  in  Prime's  Place 
is  8 ;  and  becaufe  the  Second's  Place  amounts 
to  5,  add  1  is  =95.  and  the  6  is  Farthings : 
So  95.  1  ^d.  is  the  Anfwer. 

In  Example  III.  Double  the  Prime’s  Place  is 
12^  to  which  add  i5  becaufe  the  Seconds 
Place  is  not  lefs  than  5,  makes  135*.  Then 

the 
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the  2  above  5  in  the  Second's  Place,  and  8  in 
the  Third's  Place,  I  call  28  Farthings  $  which  I 
Should  make  lefs  by  1,  (as  under  the  fir  A.  Ex* 
ample)  but  do  not,  becaufe  the  fourth  Place 
from  the  Point  is  above  6.  So  28  Farthings 
is  7  d.  i  and  13  s.  and  7  d.  is  the  Anfwer. 

Note9  I  was  the  firft  that  gave  the  Reafon  of 
this  Rule  in  my  Book  above. 

PROP.  XIX. 

To  find  the  Value  of  the  Decimal  of  a  Pound 
Troy  (moftly)  by  Inlpedion. 

Example  I. 

.8765 
5  10.5180 

Or,  5  dwt.  10.  gr.  9. 

*  •’»*•>'  |  T  e . ...»  -S’*.  •  "  1  •  v  *<  %  •  *.*■ 

Example  II. 

■ 

.7654 
5  9.1848 

Or,  5  9.  dwt,  3.  gr.  ii. 

i  ■'  vn  ill  %  *;  .  :  /ft 


p 
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Example  III. 

*•  •  *  * 

.5432 

5  6.5184 

Or,  5  6.  dwt.  10.  gr.  9. 

r  v  f.  y  "  y 

The  Penny-weights  and  Grains  found  entire- 
ly  by  Xnfpe&ion  j  as  follows  : 

The  Answers  to  the  three  laft  Examples  are 
produced  thus  : 

Firft,  Multiply  the  given  Number  by  2,  and 
add  the  Digit  next  the  Right  Hand  to  the  Pro-* 
dudt,  (Sc.  and  when  you  come  to  the  Digit 
next  the  Left  Hand,  and  have  multiplied  that, 
add  the  Tens  carried  to  that  Digit,  which  in 
the  firft  Example  is  10.5180  5.  And  fo  of 
the  reft. 

Secondly,  For  Penny-weights,  double  the 
Prime’s  Place  of  the  Decimals  of  an  Ounce,  and 
if  the  Second’s  Place  be  5,  or  more,  add  1  *  (as 
in  the  fecond  Example .) 

Thirdly,  For  the  Grains,  take  half  what  the 
Second’s  Place  is  above  or  under  5,  and  the 
Third’s  Place,  for  Grains.  So  in  the  laid  fe¬ 
cond  Example ,  8  is  3  above  5  ;  which  30  added 

to* 

'  /  I  / 
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to  the  Third’s  Place,  4,  is  345  half  of  which  is 

17  Grains :  And  fo  of  the  reft.  Which  is  all 
new  and  ealy. 

See  alio  Prop,  XXII.  for  the  Decimal  of  a 
Foot  by  Inlpe&ion. 

PROP.  XX. 

When  the  Value  of  any  Integer  is  2^  the 
Value  of  any  Number  is  known ,  by  cutting  off 
Units  Place  with  a  Point.  So  thole  towards 
the  Left  Hand  are  Pounds,  and  thole  towards 
the  Right  are  lo  many  2  Shillings. 

Example  I. 

t 

1234  at  2  s.  each 

Are,  123/.  Ss. 

\  '  *  ,  ^ 

0  \  ./  y  .  i 

Example  II. 

56789  at  2L 
Are  5678/,  18  s. 

-ft  5  *  »  >  *  *.  *  #  *  4 

\  1  .r  1  '  S  ;  J  •  *  #V*  •  fl  Z'  _  •  .  -  ft  ’ 

'  v  .  ■  . •  *  •  *  *  -»  •...  •  :  v  -  '.4 *.  A 

Example  III* 

■  :  y  |  : [*1  ?  ?inl 

98765  at  2s. 

1  Are,  9876/,  lo  j* 

.  V  ’*  *•  f  If'  9  K  f i  7  (  1  i  '  f  vi  4  y  i  *  %  ■ 

.  1  I  %/  ’  i  J*  «  K 

Pa  PROP. 


j 


l 
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PROP.  XXI. 

i  ;  * 

If  the  Value  of  an  Integer  is  any  even  Num¬ 
ber  of  Shillings,  the  Value  of  the  whole  is 
found,  without  putting  down  a  Figure  befides 

the  An  fiver. 

E,  x  a  m  p  l  e  I. 

1234  at  145-. 

. 

Is  /.  863.8.  Anfwer. 

J  ,  .  .  .i  '  •:  !  '  ..  "  •  -  •• 

f'  ,  *  ,  -  *  ••••■,  V  * 

k  :  .  '■}  '•  if  •  '  '  ■  -  " 

Example  II. 

4567  at  i6i*. 

Is  /.  3653.6.  Anfwer. 

\  ,  - ,  •.  "■ 

Example  III. 

i  i  r  ..  ,  '  7 

6789  at  18  s« 

Is  h  61 1 0.1 .  Anfwer. 

V  T  v  -  '  '  '  '■  A  i '  , 

This  is  done  by  multiplying  the  Number  of 
Integers  by  half  the  Price  of  1,  and  cutting 
Unit's  Place  with  a  Point  from  the  Product 
So  in  the  firft  Example ,  7  times  1234  is  863.8, 
£?c.  and  the  Digits  cut  off  are  Decimals  of  a 
Pound  :  In  the  firft  Example ,  1 6  s.  in  the  fe- 
1  z  cond 
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cond,  12*.  8c.  by  Prop.  XVIII.  for  valuing  a 
Decimal  by  Infpection.  Fid.  Prop.  XXlll. 

:  *  „  ..  ^  .  r 

.  ■  tV  > '  i  '  i  *>  II 

V. 

PROP.  XXII. 

t  '  7, 

The  Value  of  the  Decimal  of  a  Foot  in 

Inches  and  Quarters  is  thus  found  by  Infpe&ion 
eafily. 

*  *  *  :  1  ■  *  ;  v  .  ‘  ■  •  v '  '  •  if 

Example  I. 

.26  Foot. 

Value  =  3  Inches,  o  Quarters. 

Example  II. 

.45  Foot. 

Value  =5  Inches,  2  Qiiarters. 

E  x  ample  III. 

’-Jj  : 

.89  Foot. 

Value  =10  Inches,  2  Quarters. 

The  Prime’s  Place  is  fo  many  Inches  and  fb 
many  Quarters. 

'I  he  Second’s  Place  is  (o  many  Half-Quarters. 
But  if  it  be  3,  or  upward  to  6,  dedud  1  3  6, 

P  3  or 
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or  upward  to  9,  dedudt  2^9,  3,  Never  done 
before  by  any  other.  Two  of  the  following 
Ways  are  alio  New. 

P  R  O  P.  XXIII, 

When  the  Value  of  an  Integer  is  any  odd 
Number  of  Shillings,  the  Price  of  any  Number 
of  thole  Integers  may  be  found  by  thefe  three 
Ihort  Ways. 

The  -firft  Way, 

5432  at  13  s.  each. 


259,2 

271  — 12  s. 

Sum  /.  3530  —  1 6s.  Anfwer, 

The  lecond  Way. 

5432  at  13  s.  each, 
7061.6 

1 3530  —  16  Anfwer, 


The 


■_  t '  •%  V 
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■  ,  ni £[  ow 

f  •  W  •  <  i  -  •  V  J  *  -  -»*■  V-  .t  J| 

The  third  Way. 

*  5432  at  135.  each. 

,6< 

«/  * 

«  ^  —  •• 

L,  r  •  •  f-  ’*■’  •  ‘  >  ;  v* 

/.  3530  —  165.  Anfwer, 

.  v  ••  r  \  “  *t  •  <  ’  •  .  *  '  •  •  «■  --  v  ,  ,  ...  fh.  ^  |  11 

j  **  •*  •  •  •  *  *  ■  *  ■  • 

In  the  firffc  Way  I  work  for  12  s.  as  is  done 
tinder  Prep.  XXL  and  to  the  Product  add  half 

the  5432,  except  Unit’s  Place, 

•  ►  %  *  -  * 

;  .  •  .  •  %  •  -  j  c  1 1  o 

! 

In  the  lecond  Way  I  multiply  the  5432  by 
3,  and  add  the  Figure  next  the  Right  Hand  as 
1  proceed,  &c.  As  under  Prop.  XIX.  Rule 
the  Firfh 

In  the  third  Way  I  multiply  the  given  5432 
by  65  =5  the  Decimal  of  1 3  s.  which  is  eafily 
done  without  making  a  Digit  befides  the  An¬ 
fwer  :  For  I  lay,  5  times  2  is  10,  o  and  carry  1  ; 
5  times  3  is  15,  and  1  is  16,  and  6  times  2,  or 
12,  is  28,  put  8  down,  and  carry  2,  £3c.  So 
that  Produdt  is  /.  3530.80,  or/.  3530,  and  the 
.8,  by  the  Rule  under  Prop .  XXL  is  1 6  s. 

This  Way  of  multiplying  by  two  Figures  is 
very  eafy  when  much  ufed.  I  feldom  make 

P  4  two 
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two  Lines  for  two  Figures  in  the  Multiplier,  as 
appears  by  the  next  Propofition . 

PROP.  XXIV* 

Out  of  twenty  Things,  how  many  different 
Parcels  (each  io)  may  be  had  ? 

■  **  -  '  ‘  "  ’  V. 

To  anfwer  this,  the  Number  of  Parcels 
from  i  upward  muft  be  multiplied  together  con¬ 
tinually  for  a  Divifor  ;  and  fo  many  of  the  20 
as  there  are  Parcels  muft  be  multiplied  one  in 
another,  beginning  at  20,  downward  for 
a  Dividend.  So  the  Quot.  is  the  Anfwer, 
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A  Mathematical  Manual 


2.17 


Example* 


U  V  r>  *  •  v»* »  1  i 


1 

2 

2 

3  *  ■  ‘ 

20 

19 

380 

1 8 

- 

6 

C  r  ■  ;  '  *  K>-  *  .i 

4 

•  ■  r  - 

6840 

17 

.  .•  V  -  -  .... 

24 

5 

.  *  *  - 

Il6a8o 

;  l6 

»  » 

1 2  O 

T  .•  ci  1  * 

6  5 

1860480 

15 

720 

-  .  >.  *  <*  ■ 

ti~\  ■  ■  ■  ■ 

7 

27907200 

5040 

8 

14 

390700800 

40320 

9&  10 

13 

3628800=*  Divifor, 

5079110400 

12 

60949324800 

11 

$ 


i 


«->  «u> 


j  A 


5,670442572800(184756  — 

30.562'  ' '  [Quot.or  AnC 
172585 

274337 

203212 

217728 

0  If 
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If  it  be  thought  that  the  laft  Proportion  is 
the  lame  with  the  XVIth,  the  Miftake  will 
eafily  be  re&ify’d,  if  it  be  oonfider  d,  That 
both  the  Dividend  and  the  Divifor  laft  above, 
are  much  different ,  the  former  here  being  1 1 
times  as  much  as  it  would  have  been  by  the 
Pule  under  the  XVIth  Propofitien ,  the  latter 
lo  times  lb  much  3  and  this  Quot.  inftead  of 
184756,  would  have  been  but  167960.  But 
another  Thing  very  obfervable,  is.  That  there 
ffiould  in  neither  under  this  nor  Prop.  XVI.  be 
any  Remainders  in  dividing  fuch  large  Sums, 
nor  in  any  other  of  like  Sort  with  either.  And 
it  may  leem  the  moft  ftrange  of  all,  that  184756 
different  Parcels  of  10  ffiould  be  contained  in 
m  Things  of  any  kind  of  Individuals. 


P  R  O  R 
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PROP.  XXV. 

Ifhe  Powers  of  the  nine  Digits ,  with  Obferva* 

tions  thereon. 


Cubed  Cube. 

Exp.  9. 

m  co  rh  v^so  r-co  Os 

MOO  4*  <N  Os  O  C^OC 

v->so  m  m  so  so  rj* 

os  <M  <0  r~~  co  r~~  0 

m  \o  vo  vo  m  ^ 

fl  OsO  t 

m  O  O  Jt*- 

m  rf*  co  OO 

M  CO 

?S-t 

CO 

s 

*5^ 

Co 

I 

256 

6561 

65536 

390625 

1679616 

5764801 

16777216 

43046721 

id  Surfolid. 

7- 

I 

;  1.28 

2187 

16384 

78125 

279936 

823543 

2097152 

4782969 

U  \o 

<5-1 

Co 

m  o,so  vo  so  Os  *-* 

so  C4  Cs  0} 

r-  0  vo  so  so  m  -f- 
4“  io'O  r-  c*  *-• 

H  ^  M  SO  CO 

M  C4  V-J 

*>N* 

>• 

• 

JO 

S 

Co 

I 

32 

243 

1024 

3225 

7776 

16807 

32768 

59049 

•5*  •* 
pq 

I 

16 

81 

256 

625 

1296 

2401 

4096 

6561 

Cube 

3* 

H  00  Is-  rh  VrjSO  CO  CvJ  OS 

C*i  'O  W  w  ^ 

m  c 1  cnvir- 

-nlos  h 

m  r4*  CssO  Vo  sO  Os  rj-  m 

M  C'J  CO  SO  OO 

_  J  HC^eOTt-v^vOr-'GOO'v 

2 


O  |5  S  E  R" 


/ 
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Observations. 


I.  That  the  Unit  s  Place  of*  all  the  Powers 
of  5  and  of  6,  are  5  and  6  relpedlively,  and 
are  therefore  called  fpherical  or  circular 
Numbers. 

t  :  .  ■ .  ■; :::  "  :  .  -  1-,  / 

\  v‘  ‘  .  .  ■  '  ■ 

II.  That  the  Unit’s  Places  of  the  Powers  of 
4,  are  6  and  4  alternately. 


y 

III.  And  thofe  of  9,  are  1  and  9  alternately. 


IV.  Unit’s  Place  of  the  Square^ 
and  fquared  Cube 

V.  Unit’s  Place  of  the  Cube 
and  Surfolid 

VI.  Unit’s  Place  of  the  Biqua¬ 
drate  and  fquare  Biquadrate  > 

VII.  Unit’s  Place  of  the  Surfo¬ 
lid  and  cubed  Cube,  viz.  The 
Places  of  the  Powers  2d  and  6th, 

3d  and  7th,  4th  and  8th,  5th 
and  9  th 


...  i 

Are  juft  the 
fame  from 
Top  to 
Bottom  • 
and  the  2 
laft  are 
the  9  Di¬ 
gits  each  ‘ 
which  is 
the  Xlth 
Obferva- 
tion. 


VIII.  That  the  Number  of  Places  in  the 

Powers  of  8  and  9,  are  equal  to  the  Roots 
8  and  9. 


IX.  The 
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IX.  The  Exponents  of  the  Square  being  2, 
of  the  Cube  3,  the  Biquadrate  4,  the  Surfolid  5, 
Cubed  Cube  6,  &c.  I  fay  the  Sum  of  the  Ex¬ 
ponents  of  any  two  Powers  is  equal  to  the  Ex¬ 
ponent  of  the  Rectangle  of  thofe  Powers :  So 
where  the  Root  is  4,  and  the  Exponents  2  and 
6  •  I  fay,  the  Sum  of  the  Exponents  2  and  6  is 
8,  equal  to  the  Exponent  of  the  Redtangle  of 
the  Powers  4096  by  16  =  655 36  :  As  by  the 
Sable.  And  Double  the  Exponent  is  =  that 
of  the  Square  of  the  Powers. 

X.  and  Laftly,  If  from  any  Exponent  you 
take  another,  the  Power  under  the  remaining 
Exponent  fhall  be  the  Quot.  of  any  of  the 
Powers  under  the  greater  Exponent,  divided 
by  that  refpedlively  under  the  lefter,  having  the 
fame  Root  :  As  againft  the  Root  5,  if  from 
the  Exponent  8,  you  take  the  Exponent  3,  the 
Remainder  is  5  ;  under  which,  and  againft  the 
Root  5,  is  the  Quot.  of  390625,  divided  by 
125,  /.  e.  3125,  found  by  only  fubtradling  the 
Exponent.  And  fb  of  any  others. 


SECT.' 
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SECT.  VIII. 


Instructions  how  to  take  Heights, 
Depths,  and Diftances,  federal  Ways, 
great  or  fmall. 


The  Quadratic  Instrument. 


I.  ft 
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I.  To  take  Altitudes. 

1  *  The  Ufe  of  the  Square  qy  a>  d>  c ,  q y  and 
the  Line  and  (Plummet  c,  ps 

PROPOSITION  I. 

To  take  the  Altitude  of  a  Tower ,  Steeple ,  Houfe 5 

Tree ,  &c. 

O  O  K  at  the  Top  of  the  Objedt 
through  the  Sight  r,  (with  r 
next  your  Eye)  and  go  forward 
or  backward,  till,  at  the  fame 
time  that  you  fee  the  Top  of 
the  Objedt,  the  Plumb-Line  falls  at  50  Parts  in 
the  Square :  Then  meafure  from  your  Foot  to 
the  Bottom  of  the  Objedt  where  it  touches  the 
Surface  of  the  Earth,  and  that  Diftance,  adding 
the  Diftance  of  your  Eye  from  the  Ground, 
is  the  Altitude  of  the  Objedt  required. 

So  if  I  find  from  my  Foot  (for  Example ) 
to  the  Bottom  of  the  Objedt,  91  Foot,  more  5 
is  9$  Foot,  the  Height  required. 


2.  The 
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2.  The  life  of  the  Side  Right  Shadow  a , 

PROP,  II. 

v  i,  >  v  '  _ 

take  the  Height  of  any  Object  from  any  FI  ace 
to  which  you  can  meafure  on  even  Ground  fro?n 
the  Bottom  of  fuch  Object. 

The  foregoing  Method  is  for  fuch  as  under- 
Rand  not  the  Rule  of  Proportion  :  This  is  for 
fuch  as  do. 

t  . 

The  Ufe  of  the  Forefide,  or  Right  Shadowy 
is  for  fuch  Diftances  of  the  Place  where  you 
obferve  to  the  Bottom  of  the  Object  as  exceeds 
the  Height  of  that  Object. 

t 

*■  '  '  •>  *  r  *  •  -i  ..  ,  •"  ’ 

..  f  ,  ;■  ,  a-  .  ..  .  i  ' 

Example. 

"  ,  m  -r .  ■- ;  -  ,  ■  - .  •  ' y- 

I  will  take  the  Altitude  of  the  foregoing 
Object  from  a  Station  which  I  will  fuppofe  120 
Foot  from  the  Bottom  (becaufe  I  cannot  come 
nearer  it,  by  reafon  of  fome  Impediment  or 
Water  or  Morals,  &c.  but  can  fend  one  round 
with  a  Clue  of  Packthread,  keeping  one  End 
in  my  Hand  to  meafure  the  Diftance  •)  at  which 
Diftance  looking  through  the  Sights  at  the  Top 
of  the  Object,  I  find  the  Plumb-Line  cutteth 
2  40  Parts 
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40  Parts  :  Then  I  fay,  by  the  Rule  of  Pro¬ 
portion, 

As  50,  the  whole  of  the  Fore-fide,  or  Right 
Shadow  : 


Is  to  120,  the  whole  Diftance  :: 

So  is  40  Parts  cut  by  the  Line  ; 

To  96,  the  Altitude  of  theObjed:  required 
(as  before.)  Thus, 


50  :  120  :  :  40 

4° 


50)480.0(96  =5  the  Altitude,  as 


Q. 


3,  2*he 
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'•ovl  '  un:  ;;  .  r  ! 

5 .  The  life  of  the  contrary  Shadow  a7  d. 

r  -  >■  ....  .  * 

.if  f  ,  -  ;.'"w/  ',U  :i,  ..  >  -  ,.••  •  J 

prop,  hi; 

‘  \y  ;i  f  v  ‘  _  ’  .  .'  *  •  ...  ..  I  •  4 

To  take  the  Height  of  any  Ob] eft  from  which 
you  cannot  go  fo  far  backward  as  to  make  the 
Thread  fall  at  $o  Parts. 

i  ■  1  :  :  *  ‘  I  : 

%  K. 

V  # 

*  .  I 

•«  i  •*  *  / 

*  ;  \  *  ;  f  -  j  '  ^ 

Example. 


I  will  1  up  pole  I  were  to  take  the  Altitude 
of  the  foregoing  Objedfc,  but  cannot  go  farther 
from  the  Bottom  of  the  Objedfc  than  72  Foot 
(by  reafon  of  fome  Impediment  behind  me  y) 
where  looking  through  the  Sight  at  the  Top  of 
the  Tower,  &)c.  the  Thread  cuts  37,5  in  con* 
trary  (or  back)  Shadow.  Then  I  fay. 

As  the  Parts  cut  by  the  Thread  —  37.5  : 


Is  to  the  Diftance  that  I  am  from  the  Bot** 
tom  of  the  Tower  (more  Height  of  my 
Eye)  72  :  : 


So  is  50,  the  whole  of  contrary  Shadow  : 
To  the  Altitude  as  before  =  96.  Thus, 


37-5 
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$%S  *  72  :  :  50 

So 


37*5)3600.0(96  =5  the  Altitude  as 

[before. 


2250 


o  r„ 

Note,  In  thefe  Cafes  it  is  neceflary  to  take 
the  Altitude  of  one  and  the  fame  Object, 
that  fo  the  Agreement  of  the  feveral  Ways 
may  demonftrate  the  Truth  of  each  •  which 
others  on  this  Subject  not  having  done, 
have  render’d  their  Anfwers  uncertain. 


4.  The  Vfe  of  the  Line  of  Chords ,  of  Equal 
Pa)ts9  and  of  the  Arch  in  /^Quadratic 
Inftrument  above . 


PROP.  IV, 

'  „  £  *  '  I  V  J  *  A  -  '  .  *  +  ...  v _■«  j.  '  J  .  /  •.  .  k  . 

"the  fecond  Propofttion  above  performed  by  thefe 
Lines  geometrically ,  according  to  the  following 
Scheme ,  which  is  a  Lemonftration  of  the 
lyuth  of  the  three  firfi  Propofitions. 


Q.2 


In 
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^  *£  ^ 

^  si 

*^S  8ii*  * 

■5  Vs, 


3840 


•3 


37iincon.Sh.  53.8  —  ay^c 
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So  ^without  the  Square,  only  by  the  three 
Lines  above,  to  take  the  Altitude  of  c  a  $  I 
Hand  at  b ,  becaufe  1  cannot  well  come  nearer, 
and  looking  at  a  through  the  Sights,  I  find  the 
Thread  cuts  38°  4c7 ;  and  mealuring  the  Di¬ 
stance  b  c 5  I.  find  it  1 20  Foot. 

t  ^ 


5.  Now 
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5.  Now  to  lay  this  down  ufon  Paper y 

* 

I  draw  a  Line,  c  &,  at  Pleafure  *  then  taking 
120  from  the  Line  of  Equal  Parts  on  the  In- 
flrument,  it  extends  from  c  to  £  $  Thirdly,  I 
eredt  the  Perpendicular  c  a  ,  Fourthly,  With 
60  Degrees  of  the  Line  of  Chords,  fetting  one 
Foot  of  the  CompafTes  in  b9  I  defcribe  the  Arch 
7Z,  m  *  Fifthly,  Becaufe  the  Angle  at  b  (or 
a  b  c)  is  3  8  40,  I  therefore  take  that  from 
the  fame  Line  of  Chords,  and  fet  it  from  n  to  r  ° 
Sixthly,  I  lay  a  Ruler  from  b  to  r,  and  draw  a 
Line  from  £,  till  it  i  nter  fedt  the  Perpendicular 
c  a ,  which  it  doth  in  a  >  therefore,  Seventhly, 
I  take  the  Diftance  c  a ,  and  applying  it  to  the 
laid  Line  of  Equal  Parts,  I  find  it  96,  =  the 
true  Altitude  required.  And  alfo  in  like  man¬ 
ner  may  you  take  the  Height  at  the  other  z^c. 
Stations. 

And  note  farther,  That  by  this  Way  you 
have  alfo  the  Hypothenufe  a  £,  by  taking  it 
between  your  CompafTes,  and  applying  it  to 
the  fame  Scale  of  equal  Parts  $  which  is  done 
eafier  and  fpeedier  than  by  the  47,  1  Euclid , 
of  taking  the  Iquare  Root  of  the  Sum  of  the 
Squares  of  the  Bafe  and  Perpendicular  c  b 
and  c  a. 


<1? 


6.  A 
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6.  A  third  Way  to  find  the  Altitude  c  <7, 

Arithmetically. 

Having  with  the  foregoing  Inftrument  taken 
the  Angle  at  the  Station  b,  and  the  Diftance 
be  $  lay. 

As  Radius  —  . —  I0> 

To  the  Diftance  h  c=.  120,  its  Log.  2.079181 

So  is  the  Tangent  of  the  Angle? 
at  £  =  38°  40'  X  9.903199 

To  the  Log.  of  ca  =  96  —  1.982380 

And  fo  of  any  other  Altitude,  and  the  other 
Stations  for  this. 

PROP.  V. 

2o  take  greater  Altitudes ,  as  of  the  Stars ,  Sun , 
or  Moon ,  the  Quadratic  Inftrument. 

Look  through  the  Sights,  with  r  next  your 
Eye,  and  when  you  lee  the  Star,  obferve  how 
many  Degrees  are  cijt  in  the  Arch  by  the 
Thread  from  m  towards  90  ;  and  fo  many  are 
the  Altitude  above  the  Horizon. 

•  * 

\  2.  Or, 
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»  ,  v.  ,  \  ■  ......  V  *.  i,  '  \  /.w 

2.  Or,  for  the  Sun:  You  may  holdup  your 
Quadrant  with  j  next  the  Sun,  and  when  the 
Point  of  the  Sun,  fhining  through  the  Hole  at 
5,  falls  upon  the  Hole  at  r,  the  Degrees  then 
cut  by  the  Thread  in  the  Arch,  is  the  Sun’s  Alti* 
tude  above  the  Horizon. 

3.  For  the  Meridian  Altitude  :  Take  the  Al¬ 
titude  of  the  Sun,  as  before,  at  i2a-Clock,  by 
fome  good  Dial  that  hath  Minutes,  and  making 
Allowance  for  the  Time  in  the  Table  of  the 
Equation  of  natural  Days,  the  Degrees  cut  by 
the  Thread  {hew  the  Meridian  Altitude  of  the 

•  i  f 

Sun  that  Day. 

V  i 

II.  To  take  Depths  feveral  Ways, 

PROP.  I. 

How  to  take  the  Depth  of  any  Well,  or  of  the 
Eye  of  any  Coal  or  Lead-Mine ,  &c. 


Q.  4 


A  T  a- 
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?  f  r  •  -  ,  f 

,  .  .  ‘  f?  t  ;  T  ‘  .  ’  -  -  »  -  . 

Table  Jhewing  the  Feet  that  an  heavy 
Body  falls  in  any  Number  of  Seconds  3  not  ex¬ 
ceeding  12,  to  take  Depths  thereby  y  and 
alfo  without  the  Table,  by  the  4  of  the  lji3 
and  3  of  the  lid  Prop . 


*  ^ 
^  e  cp* 

o-j 


i 

Co 
-kk  U 


■kk 

<!kk 


£ 

St  P 

N  V> 


1 6 


-k* 

■kk  ^  • 

kk 

*5^  "k* 

^  -kk  ^ 

B 

«g  ^ 

l6 


& 


48 

80 


64 

H4 


^8  e=S^=r~’'* 

112 

/*  ^  '  «.  .  -  v  .  J  ■*  1 

s 

144 

6 - -"T 

176 

7  — — 

208 

0  _ 

240 

9 

272 

jo  — — — ■ 

304 

2 1  — — * 

336 

— 

s$8 

256 
——  400 

—  576 

—  784 

— •  1024 

~  129  6 

—  1600 

—  1936 

—  2304 
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This  'table  is  made  feveral  Ways : 

1.  For  if  you  multiply  the  firft  of  the  Mid¬ 
dle  Column  by  3,  it’gives  the  2d  Number  j  by 
5  the  3d,  by  7  the  4th,  &c.  Or, 

2.  If  you  add  32  to  the  ift,  &c.  continually, 
you  will  have  all  the  Numbers  in  the  fecond 
Column. 

3.  If  you  add  the  two  firft  Numbers  in  the 
middle  Column,  you  have  the  fecond  Number 
in  the  third  Column  ;  the  three  firft  in  the 
fecond  gives  the  third  in  the  third,  &c.  Or, 

4.  Without  the  fecond  or  third  Columns, 
the  Sum  of  the  Feet  that  any  Body  falls  in  any 
Number  of  Seconds  may  be  found  by  confider- 
ing  that  the  Diftance  is  as  the  Square  of  the 
Time.  So  if  you  would  know  how  far  a  heavy 
Body  falls  in  5  Seconds,  I  fay. 

As  1  :  16  :  :  52— 25  :  400, 

As  in  the  third  Column. 

Or  in  6  Seconds  fay  $ 

1  :  16  :  :  6^=3 6  ;  576 

As  in  Col.  3, 

PROP, 
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PROP.  II. 

Fo  take  a  Depth  by  your  Watch  and  the  third 

Column, 

Oblerve  how  many  Beats  of  the  Watch 
there  are  between  letting  the  Body  fall,  and 
hearing  the  Sound  of  it  when  it  comes  to  the 
Bottom,  which  fuppofc  12:  Now  in  12  Beats, 
reckoning  4  to  1  Second,  is  3  Seconds  j  againft 
which,  in  the  third  Column,  is  144  Foot,  the 
Depth. 

For  a  lid  Example- 

Suppofe  it  24  Beats  of  the  Watch  from  the 
Time  it  is  let  fall,  to  the  Time  you  hear  the 
Sound  at  the  Bottom  ;  that  divided  by  4  is  6 
Seconds ;  right  againft  which,  in  the  third  Co¬ 
lumn,  is  576  Foot,  or  192  Yards,  the  required 
Depth. 

Example  III. 

Suppofe  the  Time  of  falling  is  22  Beats  of 
the  Watch,  which  is  5.5  Seconds  j  then  by  the 
4th  Paragraph  above, 

"  F.  "  Foot. 

As  1  :  16  : :  5.51  :  484,  or  i6i|  Yards, —the 
[Depth,  without  the  Table  above. 

So 

2 
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r  .  .  . 

So  much  for  taking  Depths  in  the  Medium 
of  Air.  Now  for  Water. 

i 

But  note,  The  Body  you  let  fall  may  be 
about  5.25  Inches  Diameter^  and  Round. 

Note  alfo3  That  s-Sz  1SS  and  an  half  Iquared 
or  multiplied m  it  felf  $  and  lb  6Z  is  6  fquared. 

The  Depth  above  being  in  Alt,  what  fol¬ 
lows  in  this  Proportion  is  in  the  Medium  of 
Water. 

„  ...  r-  rx  ......  - - —  ** 

\  'C  ^ 

,  PROP.  III. 

How  to  take,  any  Depth  at  Sea,  -  without  & 

Sounding  Line . 

* — *  >  —  *  G  i> 

v* 

In  order  to  which3  I  fhall  give  the  following 
STABLE. 

■  >.  r 

f  * 

■-  l  u 
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Time  from  Im- 

merfim  to  E-  Fathom: 

merfrn.  .  deef_ 


ft 

1 


■r  >  \  '  ■  \ 


2 


1  / '  I  ' 


4 

5 

6 

7 

8 


xo 


IX 


12 

*3 

24 

25 
1 6 


■$+; 
i.x  — 

1.6  — 

■r  • 

2.1  + 
2.6  + 

3.2  — 

3- 7  — 

4- 2+ 

4.8  — 

f3- 

5- 8  + 

6.3  + 

6.9  — 

7-4— 

7-9  +. 
8.4+ 

9.0 — 


Slime 


17 

18 


9-5 
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Time  from  Im- 
merfion  to  E- 
merfion . 

// 

19  I 

20 
21 
22 

\ 

2  a  -■ 

24 

25 

26 

27  ~ 

29 

*3oi:: 
-31  -  - 

32 


34 

35 


33  - 


o-. 


36 


Fathoms 
deep . 

10,0  Hb, 

10.6— ~ 

1 14 — - 
11,6  + 
12.1 

**•7  — 

13,2" 

13-7  + 

14.2 +, 

14.8  — 

153  + 
15-8  + 
16.4— 

16.9  — 

174+ 
1 79+’ 
■~  185 
'  19, 


Vi! 


*3-3 
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Time  from  Im- 
merjion  to  £- 
merjion. 

tf 

37  f 

38 


TMhomt 


19.5+ 
20.1  — 


4®  ?■ r  — •  '  21. 1  + 

4*  ?  -  21.6 -t~ 

4*  * — - — '  -  22.2  ~ 

43.-1  —  22,7™ 

44  23,2  + 

45  ’...  t  *  "  2  3  >  S  “*—• 

.46  - — — —  24.3— 

* 

47  ’  ;  s — - - *  24.8  + 

48  i  “ — — -  25.3  + 

49  t  • - — •  ,  25.9?— 

.50-  -  26.4^- 

5%  26.9  + 
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Time  from  Im- 
merfion  to  E- 
tmrjion. 

if 

"  55 . . . 

56  *— — 

57  - 

58  — 

59 

60  - -  - 

It  hath  been  tried  in  {hallow  Water,  that  if 
you  take  a  varnifh’d  Bali  of  light  Wood,  and 
on  that  fix  a  Hook  a  very  little  hooked,  and  to 
that  hang  a  Weight  that  will  eafiiy  fink  it  ^ 
when  the  Weight  comes  plump  to  the  Bottom, 
the  Ball  will  be  difengaged,  and  come  up  again ; 
and  from  the  Time  the  Ball  is  all  covered  with 
the  Water,  to  the  Time  it  appears  again,  i.  e. 
from  its  Immerfion  to  its  Emerfion,  being  found 
in  the  fable  (taken  by  the  Beats  of  a  Watch, 
or  rather  by  a  Pendulum,  which  vibrateth  Se¬ 
conds,  to  favethe  Trouble  of  dividing  the  Beats 
by  4)  right  againll  that  Time  you  have  the 
Depth ;  as  hath  been  found  by  Experiments* 
Which  fable  is  grounded  on  this  Proportion^ 
that  the  Ball  will  be  under  Water  6  Seconds, 
when  the  Depth  is  3  Fathom  and  1  Sixth,  or 
3,166666  3  or,  as  36  to  19. 
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Fathoms 

deep. 

29.0  + 

29.6  — 
30,1  — 

30.6  4~ 
311!+ 

31.7  — 
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Or  if  your  Depth  exceed  what  is  in  the  Ta « 
lie  j  as,  admit  the  Ball  is  immers’d  285  Seconds  : 
If  you  multiply  .52777,  which  are  the  Fathoms 
anfwering  to  1  Second  (according  to  the  Pro¬ 
portion  abovefaid)  by  the  285,  the  Product 
will  give  the  Depth  =  150*4  Fathom. 

Note ,  That  +  in  the  foregoing  stable  figni- 
fyeth  more'y  but  not  fo  much  more  as  .05  ;  and 
that  —  is  lefsy  but  not  fo  much  iefs  as  .05  :  Or, 
the  Depth  to  the  Time  is  near  1  Yard  in  1  Se¬ 
cond,  being  but  about  3  Yards  over  in  60  Se¬ 
conds  ,  as  by  the  fable. 

PRO  P.  IV 

Being  at  the  fop  of  a  fower ,  &,c.  how  to  take  the 
Depth  or  Length  down  to  the  Bottom  or  Surface 
of  the  Earthy  by  Help  of  the  foregoing  Qua¬ 
dratic  Inffrument. 

I  will  inflance  in  the  Di fiance  under  Prop.  II. 
for  taking  Altitudes.  Being  at  the  Top  of  the 
Tower  ac9  (fee  the  Triangle  a  be)  l  order  fome 
one  to  fet  up  a  Mark  at  b ,  then  I  look  at  that 
thro’  the  Sights,  with  that  Sight  next  my  Eye 
which  is  next  c  the  Center,  and  I  find  the  Thread 
cuts  510  2o;,  which  is  the  Angle  c  a  b9  or  at  a ; 
then  I  fubtradfc  510  20'  from  90,  and  the  Remain¬ 
der  is  38.40.  the  Angle  a  b  c.  Then  I  lay, 

-■*  As 

z 
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As  the  Sine  of  51.20 


Is  to  the  Log.  of  the  dift.  meafur’d 
c  b  =  120  - 

So  is  the  Sine  of  the  Angle  at 
38.40 - 


9.892536 
|  2.079181 

}  9-795753 


To  the  Log.  of  the  Depth  ac  =  96  *  1.982278 


Or  this  may  he  done  Geometrically  in  all  Re- 
fpefts,  as  under  the  faid  IVth  Proportion  for  ta¬ 
king  Altitudes ;  after  you  have  acquired  the 
Angle  ah  c^  or  at  h 5  by  taking  the  Complement 
of  51.20  to  90. 


III.  To  take  Distances  feveral  Ways, 

PROP  T 

ifo  take  leffer  Bifiances  hy  the  plain  Table3  and 
fuppofmg  the  Places  are  inaccejjihle  from  the 
Places  where  you  make  your  Oh fer nations , 

As  for  Example, 

Admit  it  were  required  to  take  the  Diftances 
following  from  x  to  a,  to  b,  to  c,  &c.  over  a 
Pviver  :  I  place  my  Inftrument  at  x  ;  and  ap¬ 
plying  the  Edge  of  the  Index  to  that  End  of 

R  the 
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the  ftationary  Line,  I  turn  it  till  I  can  fee  the 
Mark  at  a ,  and  then  draw  a  Line  by  the  Side 
of  the  Index  diredtly  towards  as  1  a  •  then 
keeping  the  Edge  to  the  fame  Point,  I  turn  the 
Index  till  through  the  Sights  I  can  fee  the  Bot¬ 
tom  of  the  Tower  at  b ,  and  then  I  draw  the 
Line  on  the  Head  of  the  Table,  as  1  b ,  and 
then  I  turn  the  Index  till  I  fee  the  Tree  at  c, 
and  draw  the  Line  1  c.  All  the  three  Lines 
thus  drawn  at  Pleafure,  1  put  a  Mark  at  Sta¬ 
tion  1,  and  meafure  from  thence  to  a  fecond 
Station  at  2,  which  fuppofe  I  find  40  Pole, 
this  I  take  from  the  Scale  of  equal  Parts,  and 
fet  on  a  Line  drawn  at  pleafure,  as  H  from 
1  to  2, 

Then 
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Then  I  remove  my  Inftrument  from  i  to  2, 
the  fecond  Station,  and  laying  the  Edge  of  the 
Index  to  the  Line  2, 1,  I  turn  the  Head  of  the 
Table,  till,  through  the  Sights,  I  fee  the  for¬ 
mer  Station  at  1,  and  then  I  turn  the  Index  to 
b ,  and  r,  as  before  •  and  drawing  Lines 
2  2  and  2  c,  they  will  cut  the  former 

Lines  in  a ,  b ,  &c.  Then  any  of  the  Lines 
above  being  applied  to  the  fame  Scale  that  the 
ftationary  Diftance  1,2  was  meafur’d  by,  gives 
its  Length.  So  that  by  the  two  Stations  form¬ 
ing  the  Scheme  above  you  have  taken  eight  le- 


veral  Diflances ;  i.  e. 

The  pointed  Statute 

Line  Pole.  Yards, 

i,a  is  =  94  or  — -  517 
I,  b  —  =  11 3  - —  621  -f- 

1,  c  — •  =  1 14  - —  627 

2,  a  —  =  95  — ——  522 1 

2,  b  —  =:  102  — - —  561 

2,  C  —  =  91  — - JOG 

a,h  —  =  33 - i8i-~ 

h,c  —  =  37 - 203 1 

R  2,  And 
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And  the  River  between  the  two  Stations  and 
the  Objects  is  almoft  a  Quarter  of  a  Mile  broad. 

Note,  A  Statute  Pole  is  5  Yards  and  an  half: 
And  I  have  taken  thefe  Pittances  in  Poles 
meafured  by  the  Line  of  Equal  Parts  in 
the  foregoing  c Quadratic  Inflnment , 


PROP.  II. 

f to  take  a  Difiance  from  a  known  Height  by  Help 
of  the  faid  Quadratic  Inftrument. 

Under  Prop ,  IV.  for  taking  Altitudes,  admit  I 
am  at  the  Top  of  the  Tower  c  a ,  and  w'ould 
find  the  Diftance  c  72,  or  any  other,  (tho5  10 
times  that)  I  take  the  Quadratic  Inftrument , 
and  looking  from  a  through  the  Sights,  with 
that  next  the  Center  neareit  my  Eye,  I  find  the 
Angle  at  a  (or  c  a  72)  $6n  52',  whole  Comple¬ 
ment  is  538  :  Therefore  to  find  the  Pittance 
(c  72)  I  fay. 


As  the  Sine  of  5  3 3  8'  *™ 

—  9.903108 

Is  to  the  Log.  of  c  a  =  96 

— -  1.982271 

So  is  the  Sine  of  36.52 

9.778119 

To  the  Log.  of  72,  Hie.  = 
Pittance  required  * — ~~ 

*^ie  ^  1.857282 

Or 
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Or  Geometrically  :  Draw  two  Lines  at  Plea- 
fure,  but  perpendicular  to  each  other  (as  cb 
and  c  a  under  the  laid  Prop.  IV.  for  Altitudes ;) 
then  from  the  Scale  of  equal  Parts  on  the  Qua¬ 
dratic  Infirmnent,  fet  off  the  known  Height  c  a , 
=  96  ;  then  at  a  lay  down  the  Angle,  —36.52, 
and  drawing  the  Line  from  r?,  it  will  cut  c  b  in 
72  •  which  is  the  Diftance  required,  =  c  72. 

PROP.  III. 

'  * 

f To  take  the  Diftance  by  Help  of  your  Watch  ; 
as ,  admit  it  were  required  to  know  the  Diftance 
to  the  Place  where  a  Cannon  is  difehargd,  let 
it  be  never  fo  far  off. ,  provided  yon  fee  the 
Flafh  of  Fire ,  and  hear  the  Sound. 

A  very  ingenious  Perlon  tells  us,  that  Sound 
proceeds  968  Foot  in  a  Second  of  Time  ;  ano¬ 
ther  fays,  more  than  1100  Foot:  But  we  will 
put  it  at  1000  (being  a  round  Number  between 
them.)  Now  upon  feeing  the  Flalh  of  a  Gun’s 
Powder,  I  tell  the  Beats  of  my  Watch,  till  I 
hear  the  Sound  or  Report  of  the  Difcharge, 
which  fuppofe  20  Beats  or  Impulfes ;  I  divide 
that  by  4,  gives  5  Seconds,  which  is  5000  Foot, 
or  1666  f  Yards,  the  Anfwer  j  which  is  1760, 
or  1  Mile,  wanting  only  93  Y  Yards, 
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. '  v.';:,  '  ■■ 

Example  II. 

Snppofe  the  Cafe  of  Thunder  :  I  take  the 
Beats  between  the  Lightning  and  the  Thunder* 
which  fuppofe  52  Beats  of  my  Watch,  or  13 
Seconds,  which  is  13000  Foot,  or  near  2  Miles 
and  an  half. 
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MEllificmn  Menfionis :  Or,  The  Marrow  of 
Meafuring.  Wherein  a  new  and  ready 
Way  is  fhewn  how  to  meafure  Glazing,  Paint¬ 
ing,  Plaiftering,  Mafonry,  Joiners,  Carpenters, 
and  Bricklayers  Works.  As  alio  the  Meafuring 
of  Land,  and  all  other  Superficies  and  Solids, 
by  vulgar  Arithmetick,  without  reducing  the 
Intereft  into  the  leaf!  Denomination  ,  giving 
the  Content  of  any  Superficie  or  Solid,  confift- 
ing  of  Feet,  Inches,  and  Parts  of  Inches,  in 
a  fourth  Part  of  the  Time  and  Labour  requir’d 
by  the  ufual  Way  in  vulgar  Arithmetick.  To¬ 
gether  with  fome  choice  Principles  and  Problems 
of  Geometry  conducing  thereto.  Illuflrated 
with  Copper  Cuts.  The  like  not  heretofore 
publifhed.  The  fourth  Edition,  with  Additions. 
By  Venterus  Mandey.  Pr.  q.s.  6d. 

II.  The  Hiftory  of  the  Parthian  Empire, 
from  the  Foundation  of  the  Monarchy  by 
Ar [aces ,  to  its  final  Overthrow  by  Artaxerxes 
the  Per  [an  ;  contain’d  inaSuccefiion  of  Twen¬ 
ty-nine  Kings.  Collected  from  the  Greek  and 
Latin  Hiflorians,  and  other  Writers  of  Autho¬ 
rity,  and  digefted  in  a  Chronological  Order. 
By  Tbo.  Lewis ,  M.  A.  Pr.  5  s. 

III.  Origines  Hebrcece  1  the  Antiquities  of  the 
Hebrew  Republick.  In  eight  Books.  I.  The 
Origin  of  the  Hebrews  *  their  Civil  Govern¬ 
ment  the  Conftitution  of  the  Sanhedrim  • 
Forms  of  Tryal  in  Courts  of  Juftice,  * 
II.  The  Ecclefiaftical  Government  ;  the  Confe* 
oration  of  the  High-Priefts,  Prieffs,  and  Levites  $ 
the  Revenue  of  the  Priefthood ,  the  Se6ts  among 
the  Hebrews ,  Pharifees ,  Sadduces ,  Effenes ,  &c. 
III.  Places  of  Worfhip  3  the  Ufe  of  High 
Places ;  a  Survey  of  the  Tabernacle,  and  the 
2  Pro- 
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Books  printed  for  S.  Midge. 

Profeucha’s  of  the  Hebrews ;  a  Defeription  of 
the  firft  Temple  from  the  Scriptures,  and'  of 
the  fecond  from  the  Rabbinical  Writings  ;  the 
iacred  Utenfils;  the  Inftitution  of  Synagogues, 
iSc.  IV.  The  Religion  of  the  Hebrews  ;  their 
Sacrifices,  and  their  Libations ;  the  Burning  of 
the  red  Heifer,  and  Ceremonies  of  Purification  ; 
their  Sacraments,  publick  Feafts  and  Feftivals, 
&c.  Defigned  as  an  Explanation  of  every 
Branch  of  the  Levitical  Law,  and  of  all  the 
Ceremonies  and  Ulages  of  the  Hebrews ,  both 
Civil  and  Sacred.  V.  The  Idolatry  of  the  He¬ 
brews.  VI.  The  ceremonial  and  judicial  Laws. 
VII.  The  Arts  and  Sciences  proferted  by  the 
Hebrews .  VIII.  The  Canon  and  Writers  of 
the  Old  Teftament,  and  the  Apocryphal  Books ; 
with  an  Account  of  the  Translation  of  the  Sep-. 
tuagint ,  the  Verfion  of  Aquila  th ejew,  and  the 
Sargum,  or  Chaldee  Paraphrafes.  In  four  Vo¬ 
lumes.  By  &ho.  Lewis ,  M.  A.  Price  i  /. 

IV.  Britijh  Curiofities  in  Art  and  Nature  ; 
giving  an  Account  of  Rarities  both  antient  and 
modern  ;  viz.  Monuments,  Mon  arteries,  Walls, 
Roman  Camps,  Garrifbns,  Highways,  Coins,  Al¬ 
tars,  Urns,  Pavements  of  Mofaic  W  ork,  T emples, 
Churches,  Bridges,  Kings  Palaces,  Noblemens 
Seats,  Painting,  Gardens,  Statues,  Fountains,  Ri¬ 
vers,  Lakes,  Abyffes,  Caverns,  Rocks,  Hills, 
Plants,  Flowers, Birds,  Beafts,  Fife,  Shells,  Learn¬ 
ing  and  learned  Men,  unufual  Cuftoms  of  Places, 
.with  whatever  elfe  is  worthy  obferving.  Like- 
wife  an  Account  of  the  Ports,  Markets,  and 
Fair-Towns.  To  which  is  added,  A  very  ufeful 
Scheme,  containing  a  brief  Account  of  the  State 
of  each  County  in  England  at  one  View,  cu- 
rioufly  engraved,  and  printed  on  a  Sheet,  to 
fold  up  or  put  in  a  Frame.  The  fecond  Edition, 
with  large  Additions.  Price  2  s.  6  d. 
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